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[61 _h * * * <fc -5 ft« B te ftfM6B £*H£ 

ffilllMttB. 

mxte^piz^Qmsft?^ 5>^^s^-f5>^# 

30 

ft [6j-h $ i± £ fc 35 roll £ * S ^ SffiJB * fc 

* J: -5 mmmm^^m^mmT % z. t 

-£{SA. !MEX£— #— *>&MEe»«&SS*fc:#JS 40 

life 
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mtf$^z®i£<DWi-£\ztti&VTmizjj&iiQ?LZ>£-5iz 

4 £ t *W«fr4BI*^ 9 GfltOiEB&WtJGSB. 

tot * 3SB&B*.*: ^t^#fit5S* 

a 8 £tt©££I2KM*ffi&B. 

m.i) tJ &- 7L%mw<r>mi£\z$ifeisX mmP&mz -hit-mx 
#>ta-e:S3;t:*»«frsai*3gii iis*©bsi£IM 

8 IBttcO&Agmtttit&B. 

Me 

BBroKttSBtt^ffSttffiTBfll^fSfiUfrrs i t 
fsiZ, mm&Mm£m^zttfeLTmmmWigiW\zJ:r) 

mwsmmzmmi*ftfc.mw:<Dmmmmmm<Dmz*m 
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[i*S2 0] ■MWIi»5i9eD'5feWti*»o«aa 

[0 0 0 1] 
[0 0 0 2] 

[#*©&»] SS^> IHffl^H (virtual reality) & 

s 3 > e a - ^ © * Kfp o m-r * nx . 

£©^«#i&s«£fflv^nfcf, «^.a3>eo.— ^iBig 

[0 0 0 3] L^b£:#S>=>, 3J£*©{£3iMfcSttl\ ^©fr 40 
flttfc iftiSSTSSt5Ct(m& 

[0 0 0 4] £©SfftR£»"5;fc»K:, en 

^fci5ViT«. a#3G>A>H;K mft^?)VtzE<D}\ 
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•S-fcrg-^fl*, X^'J->SBTft3 6 OMHOlSi^ 
[0 0 0 5] 

[0 0 0 6] -*\ *f^«©wst^-5Biffl&#ft-rs 

A- F ^iZ^fflV^ci'S a U-^^S ^51 

©i; 5 &vSa l/-^T«y5a V— N^CDtt*6^JS 

[0 0 0 7] C©a©ySal/-^TlJ±SEtft 
&1^©T, ffifflTf5ffl^H7'f^ySiI/-5'#C 
[0 0 0 8] £©±3fc*1i«F*#*LT&3 

n&t>oTf, tess^sRifc*v^Tift«<iD*&&'r, fit 

[0 0 0 9] 

[0 0 10] *f!fHttC©«fc'5?3:¥a*S»ttfc©Tf, IE 
fflSIIS^ Ifl fc $3 Vi T Vtm <D&t£ S "f> MKj®j£& £ 

[0 0 11] ^fC, WmM8:<Dfctb<DM2<£>f&mte* ± 

mmommizis^x, #ie«j$is© 
— * & ©{swimtca-irviTffiffl #©a5f&xtf»ff 

[0 0 12] #5EBtt;:<©±3fc^e*&tf&©T\ tt 

[0013] mz, mmm&nrc&vm 3 commit. ± 
« * © ig»£ $ -& * £&gm#«&« t » * . 

[0 0 14] ^fgiSfciil©^ e 
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[0015] mz, mmM^<Dt^<DW,4:(D%mM.. ± 

[0 0 16] *fg|8fi~<DJ;5&#l££t£W-fe<DT, fig 
[0 0 17] ^M*^©7tS&CDm5CDfg9J^ ± 

[0 0 18] ;£5gwa^<7)J;5;£^I££l£&-tfc©-^ *S 
[0 0 19] ifcfC, SllI^CDfcJD<D3l6<D3gl5]te. ± 

[0020] ^fg^ta^coct^^^ss^tfe^x", m 

[0 0 2 1] SSMfP&cDfe&CDf^CDfgWi, _h 

IE3I1 (D^BJffciS^X, lfiUiO^ti 

£ a # £ i± 5 ^SISP B 1#:^^MX 35 £ „ 

[0022] #mmuz\<D£ot£^m&wiifr<D-c, m 
mm\z^z^m^m^^z. t&x^&o 

[0023] -&\z, mmmm(Dt^<Dm s u 
n m^mm m \z m&Tz m^mmmm^mm t , 

$nz> .koizm&zznz, t tibiz, ^.m^mmizM^ 

[0 0 2 4] &&WfcZ\<D&5J3i^&%:&Ctf%i<D'?. 

mmnQ?Miz&^Tvkm(D%.f3;t>r. mmfc z&wr 

[0 0 2 5] i&^#I8iCDfcs5CDfg9 CDfgWi, _h 

mm8<Dmmz&^T, #mtfn—-7izu. itst© 

CD * M PIT 5 cfc 5 K y □ - 7 & mwr s « m 

[0 0 2 6] #»WW£©J:3fc#®&8!*:J-fc©T?, {g 
R J: CD *H* b TfiSffl m<D ^ co »t # £ M SIT a 

[0 0 2 7] mz, WS#8t©fca&C0fl5l 0©589m, 
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[0028] ^mmitz<D^^t£^-^mvfrc<D^ m 

[0 0 2 9] iH»iH*©&«&CD#l lOMtt 

ffl^W#«gX4>3« 

[0 0 3 0] *5S^«Jl<DJ;5fj:^©«:tgit&CDT, ffi 

[0031] mz. wkmM&L<Dit#><Dmi 2omwi%, 

[0 0 3 2] *5§BJtt2:o9J;^^^^^tfccDT. & 

[0 0 3 3] ^Clr, ^^CDfcJ&CD^l 3CO%^«, 
_h|3® 8 CD5£HJite:*s^T. ^^P— *-\CDMK 

[0 0 3 4] *fgHJjte;i©J;5&¥f££^ttfc<DT\ IS 
[0 0 3 5] WZ, mmm®:(DZi&(DMl 4 03SSH, 

[0 0 3 6] « 

40 [0037] s mz, mmm&i<Dtzib<Dmi svmmt, 

[0 0 3 8] *»Hjao(DJ;-5/<£^S*Ktt&CDT. 

50 mmm&wtz&\,*T&k&«Dfr?3.iE>~f, mm. mhmntz 
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[0 0 3 9] M^*^0Dfc^©^ 1 6©5g99«, 

[0 0 4 0] 2t:5£9lttC<Z)«t5^IB:*«»t&<OT, ffi 
[0 0 4 1] flSMfe©&s5©fS 1 7 CD^tt, 10 

;&© B^-ti^n^jST-S^ic bfcit«SBE^ii> 

[0 0 4 2] *|Mira£<D,fc5fc^S:*«l'Jifc©T. 31 

[0043] ^c, mMm^t^nmi s<D?mv$~ 

[0 0 4 4] *3£*tt::cDJ;5ft^fS*Ktt&©T. H 
[0 0 4 5] ^CK, Wffi#St©#:at>©2gl 9<Dmmte, 

[0 0 4 6] ^S^te^i^ft^K^i^tfc©!?, ffi 

[0 0 4 7] #fC, MSg&CDfcS&CDfg 2 0 ©5§9]W\ 
-bf2fil 1-19 -5M*l:^©1E2®^ftySSg 

[0 0 4 8] #SI|lteC©J;5ft^®£ig:tf-£:©T, & 
[0 0 4 9] 50 
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mm(omn<Dmmi stf, *m&(DmM<Dmmz-z>^ 
[ooso] mm<DM i b i te*mw 

*©«ie»i^*t6**"r^n -y f Hi?**. 
[0 0 5 1] Jl©{Efflaia#«*«W:, {Eassra^cffi 

£~DTmfc<DW-m. £7t«, ^??ft£KJ:5:|§Wi|£«jft 

**. Tft=b1=, Hl&lXH2fcjST«t5fc. #«ss 

#i»yn— !/2 0 3t, {RffiSIH^— i'lEltS* 2 0 0 
t^FltSIfigi2 0 1 C:«51«lfc«ttSnT«« 

SSIHx— fE*S« 2 0 0 a#®SB*#: 1 0 0 

[0052] #«tt** iooh mmm&m 
1204 ao!5ai!rinii»j^se 2 ost^b&o, hi 
tznirmmisi <D±\zmft^ j p j E>-y--timQtfnp>tiT 

T W^lHlfe U > y 3 A* JR »3 fcttt S *U * 6 fctSftHte U 
> ^ 3 © l*l«lc££iHlte U >y 2 5&*Bt D tttf 6 nfc«5ft 
tftoTVi-S 0 £*[Hl^'J>^2©E*3{|JtC«ffl^ : 5^SA 

7'h 2 0 2£=g«L, ^-wss^igibfiE \zm& 

LfeflTSiCt 7h77 ^7t5i -5 fcft o T 
[0 0 5 3 ] JbfB© Z~ii<m2 £39$M#:«&S 

j&a^^nTViS. ^n^©#SE2 0 0 — 2 0 

5 fctgl 3 ~@ 7 frlf tlTVi*. 

[0054] 03 ttSM#*ea*»©itoS0!*js-r ^ 

[0 0 5 5] ^r B miflS12 0 1 tt, <\y FVi7> 
?Sl!j#«iMfelllHI5 2 0 9Rtf£»ttte£!£*E2 1 0A» 

[0056] s&wittJB*sfflS2 o 6«, aiss?*-^, w 

Ifit2 0 0*6, jmSCDS-y^fcAaU 

HsaMtrrs. afc, sssnfe#ai2 02-205 

\Zttfc?2>&nfflU2 0 7 — 2 0 9, SSS52 1 O&fr 

^f©#MIf^|iJit5. S 5fc, .#9Jf|ffi2 0 7 
-2 0 9fcitjR£4-;£5E£fc«fcD* ®Jff^2 0 7-2 
0 9 ti5§£i2 0 2 — 2 0 4©JOT3£^2it5i: 

[0 0 5 7 ] oSO^-y h*T^> h7 £ ^^-7"l-1'SiJff^ 
2 0 7, ^n-7aj9S2 0 8, 3Htr#l££BiiKJ9)iffi2 
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o 9 Rnmmmmm^m 2 1 oa, tn^mmtz^ 

y Fv^>hf^77W 2 0 2, mmifn— r?2 0 
3 , SIMMI^«2 0 4Rtf»»«!BSIJ&e«2 0 5* 

0 7 — 2 0 9, s.teSE2 1 0 iz-o^TMfemizmmT 

[0 0 5 8] £f\ MRT^hT^^^Wftafl* 
2 0 7H X 7 W ®££©!*i5 ^tM 
WC2 1 1, £*0*^5*«*A*t5*^7l**A 10 
^J§E2 1 2, ffiffi#©RKW*BSirr4WB*«2 1 3 

[0 0 5 9] ^{C, if U — 0 8 au 039&ihi 

»g*8]S2 1 6&«*yp-^Wfi[*i8»«2 2 1 

IMHfettStt2 1 5aa*^P-7Mltj«2 2 0*f 
AT*?)* SIHWttffl<2 0 6^n- ^<t«S«!6 20 

[0 0 6 0] *&. ^D-^Mfl{B2 0 8*64Htt!B 
2 2$r«^T*5"3, £ft£>CDigi£lS8i3l52 1 7, 2 2 2 

it, o 3 ±<D&m.fflmm : ?&fflW'r%&-5 1 30 

[0 0 6 1 ] £H#1BM8&2 0 6 tr^tts" m 
li2 1S, 2 2 3 «, }gii7ctt*tC-^©!SM£:piS|-r 

s^-5^^p-7 r 2 0 3 raunTv^ u >{7%mm 
[0062] mz. mmmgm^ffimu2 0 9«, 

#<O##flMii©l!rfPS«0iT*»#Wifmffi« 2 2 4 40 
SI2 0 4 ±0#K»ffl*ftnB-r5 - 5 ©§6 

»*iwiwr*35»ftfl«« 2 2 5 t, ftiiu >tffflmm2 

2 6t, >^«*SS2 2 7 t*6*ffi$nTVi 

[0063] ^fc, iittffia£S2 i oa, mmmco 
jfiijs, -fr ttsc & £ © £a$Kt i coffi *sa jrr § -t 

[0 0 6 4] 04(iA^p7'?>hT-fX7WCi^ 50 
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[0 0 6 5] ^mmmmco^\y RO>hr-fX7W 

2 0 2i;n mmm5<Dtc.mzttmT%-£E.m$imm7F;ffi 

2 3 0, C ©8fc«*^<OBift/^aa*ff 5 ABE 

S2 3 2, *IIS3 2 3 3A»SEtt6nTH4. 
[0 0 6 6] ^8*^^2 3 0, 2 3 2H <gS 

t2 o i £T&&e>nfc«^T^i&®£«;ST3%© 

WS52 0 7 0>«fe«tt*ffl5 2 1 

[0 0 6 7] HB©«SSB2 3 1, 2 3 3lt 

J&^M^OSfe^jl.Sfci&CDfc^T&So SUSS 
2 3 1, 2 3 3©*fm«£IB7 i -*©1lWtK*-2V» 

[0 0 6 8] -\»/ HT>?> hr^7.7W 202 

ffllWfcBtOjitr&i&fc, ftfll*^5 2 3 4, 9 
2 3S*«^.W2.. 'n^CD*^^ 2 3 4, 2 3 514 

[0 0 6 9] *ltM»fTlt. 

t^#2> <fc3 K&oTU-S,, -cDfc&Kr'sy Pv^hr 
^77W 2 0 2 #7&A#£m*fclfr^;&rfcg?f£ 
fll 2 3 6*«R»t6nTV»*. 

[0070] fia^ia+»;*^affiM*5©Bi 

Hi^j-rSfea&K, fe«'J : g L ^m^^2 3 8R^flfp[H 
W 2 0 2 (OffiB-^ibf^fiCllS, figffl*OI«ViTVs 

s^risiR«fia*j|ftffl-rsfc»&K:» 3^7c-t^u— 2 3 

[0 0 7 1] 0 5Uf*:ii'P-7©i^4St7n7 

[0 0 7 2] ^D-72 0 2«> ft**©****** - 
Stt>^2 4 1~2 4 4, 2 4 7, 248tlft3 
2 4 5, 2 4 6T»^n5. 

[0 0 7 3 ] ft»C5!R«**ffl-r5&a&fctt, £-fe>U- 
— 2 4 2 4 2#Stt5ftTVi3. £n 

e.-fe>U— 2 4 1, 2 4 2 3&ft»ffiT*-fe>-tM»«tt, S 
mftS*a&B2 0 i^«^brv^s^n-^firagB2 

0 8<D&ifn-7wmmmi&2 1 5, *^n-7nm 
[0074] um^mwz&ifz^ m) ®ti 



( 7 ) 

11 

£3&7c-fe>ij— - 2 4 3&t&&3;&7C 

i esi^i^n— ^ft«tfeaiffl2 2 i^.fcmznz>£? 

[0 0 7 5] ifu—72 0 2<0»^Rtfffi«tiHRfcafr3 

-^**»8«2 2 2S*8fflflf *ai*t5. COfflflf 10 
5]fcrjfc&IElb952 4 6^^n-^2 0 2 fcHWSftTH 

So 

[0 0 7 6] JhE*flEffi«teSf#iSb. JHA^ftft: 

- £ 3 > h n — JUT 3 «6 cd£SS =1 > f- d — ;i/ 
95 2 4 7 aS^SS3>hn>- ;U§|5 2 4 8 a (MAS 

^sSfc— i^S&S) Wn-7*2 0 20 

2 4 7 aRI)!*i&g3>hn- A-9B2 4 8 afc&jS 
l/Tfigt>f-2 4 7 b&DC^-fe >i3— 2 4 8 b^ 
KW-Sfi, ^<D^aj#^#^a-^Si^SS9B2 l 
8, 2 2 3icm^7T^J:5^7^oTVi-5 = 
[0 0 7 7] fe-k>-y— 2 4 IRrfcfrteVU— 2 

4 2fcu, #<Dttse&i£«T*«*&-tr >-*»-— AMbjt 

5„ £Hftffi2 4 6arteti«2 4 6 fete, ttflHNKr 
t*CSt^fBi»D, *te*&*MfflB»WA, jtt 

[0078] 0 6 nmmfct&mmcDm&M&TKT^u -y 

[0079] mm^mmm 204a, mw-g 1 t, 
■&ji©«i^«»ffi4KX>te.ti/tfe&ia4feU>'i'2, a 
tf-etDfe&ieieu >^2 ^^^m^Mt'^ibn^M 40 

©=Rli£l£»T£§ir>1±-2 5 1 2 5 2^ 

tt, B60t>t2 5 1 Socage 2 5 2t:^*T«* 
am**#Hz>-3— 4 at««B««4bt*«-#fcL ■ 
Xjgfig 2 txTz cox- afe 5 = 

[0 0 8 0] 3=fc, ft&J£I!r34$|&<£-Rl!r&i&* M 
^0*595 3 CD^X^ffl* 5 feCDX&S,, 
«-B»ffl«, HI»fcttH6©^*6-r*K«fl|S2 5 2 t-fe 50 
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>U— 2 5 1 •GM'/fe-p X#fj££:ftfcfc<DT&£u 
S(aSKi!r*A/BfcSS«-fe>iJ— A/B. tf^SibtgA 
/B£««MElb«A/B, SHBSBttflBA/B t»ffi-t> 
U— A/B, K«K»WA/BfcRffi-te>iJ--A/B, 
£JliaMi»ffl5A/B t2£WBR-fe>-y— A/B, ^W9i?m 
I&95A/B t*M95Hr>-y— A/B, £M9&!KIfj95A/ 
B fcfitt«-fe>tJ— A/B, #MS!&»9SA/B 
«H»>U— A/B* £^OT1^9l5A/Btfe]K9E-t>^ 
-A/B, *»aSE»SRA/Bi:fi]*BB-b:>-fl— A/ 
B, fcEaSB»fflA/Bi:4E£-fe>-y— A/B, ^S9K 
IBglSEA/ B fcJ&Jgfl&iz: >U— A/ B j&Wfc ft o 
•5. -fc>U— 952 5 1 fflfefe Hfe-fc >U— 98 t1£ 

*iH3teKll65 2 5 3, -fe>-y— 952 5 l<DW4£M&.±-> 
•y— SPtfjaiHrtEB»«l2 5 4fe**K:&D, — *K#tiE 

[0081] «raiateeRu>y3R:»i» jrantt 
#s*fflfcm«#^ai^95A. »«wj*m*WB» am 

[0 0 8 2] dJIX, H 6 fc^Ti "5 fc, -fc>U— 2 5 
iA»&o-fe>U— ^n«Ifigl2 oiroi 

95 2 2 4 ^ei^ti, ^ e. sc^sw^agB 2 0 e -^e 

1201m ^o*#suffi«*, ifu--?mmmzm 

0 9©^»^JIS952 2 5lC^A&n, ^^tJfP95 2 2 5 

ummmmiz&-j<wfflm^*mt)-r%„ &mmm 2 5 

2 tt d CD a3 ^3 left o "TB»»fP « ff -5 i -5 k a -3 T 

[0 0 8 3] XE9MMi«^nttttff9«tB 2 0 1 

CO^MU >i^#JW95 2 2 6K^flJ'J >^Wf|*2 2 7 
^«U>!/«Wf8 2 2 6RWffl'J> 

t^. &^iMteK!t(952 5 3 fttfirabiBiiaeitis 2 5 4 

u >^2 xttua^^itifft sursfciHieu >^ 3 
*iwb&i*^iafi (0*1) ^ib-r-Sc 

[0 0 8 4] El 7 te5ra*tB«3£*«CD*J*W£iS-r^ 
[0 0 8 5] 51»atgSi]^g 2 0 5H, 5 CD# 

-2 6 lS^ffiSag-6^-2 6 2*6ft5„ 
[0 0 8 6] St>t-2 6 1, 2 6 2triR*Sn^^] 

mm*. 2s»i«**5B*B2 o i 

95 2 1 Ocd##:^-^A^95 2 2 8^ejH$n^>. 
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±5fca:o"rV»*. 3: ft, a£M#i8««ffi2 0 6 

[0 0 8 7] iju;, JK-t©«fc5t»j«$nfc**sjgJi 
©<K*aiiwt*a«.-rtt, ±»&mmv-c\,*z&wi&M 

n> *ft, 0 3S 

1W*JS£«2 0 4, A 7 R<»hf'fXyW2 0 

fx 

[0 0 8 8] £ft, $HHKMffl«|2 0 1 Ktt, 

*i8t2 o 4, iiiii£Si2 o s^aisnx 20 

[0 0 8 9] "Vy F'TO^bf'fXyWCSSStl^ 

1 UDSfflfl:S«Ste. *ft, jfcv-X^A 
[0 0 9 0] £ft> ffi«ffiK*(;:*4*#*#T?*oft 

d — ^/ 2 0 2<Du^nmw,K^-^xu^mm^n^>. 

So f£%>* t?U — -7Wrfftk\&1&2 1 5, 2 2 0T11 & 

ie<ott«*«ifttH^tu &wM£««aft« 2 0 

[0 0 9 1] I»Mii2 0 4tt^Ilt 
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wMwm 2 0 e * & ©it fstcs-^v^x, fw© u 

KM U >^fWfl« 2 2 6 RtfftfflJ U >^ifflSB 2 2 7E 
[0 0 9 2] £AiCD#SEc?5®a^>-^^A5i±Bt^e.Vi 

[0 0 9 3] 08 ttteaaWttJRSBC^frMfciBlJB* 

wmm-zn&t., um^m^-'—9w, i m^m.2 00*6, 

«2 0 6^A*3n (s 1) , <E«aiBM**»;**-LS 
Cs 2) . 

[0 0 9 4] ^*l»t«tO«ffl#5H'\y FV^> 

2 0 2 £SbTfc«&*i*J<Z>lfe«SaS C t^BJ 
fg<h&3 (S3) o JinttSIBItt*«3ffiS«2 0 6fc* 

(s 3) . 

[0 0 9 5] gfc^T, ^n — !/2 0 3(DS!lWtUX. ffi 

&t*CD0jfP^fffcn^> (s4) „ 
[0 0 9 6] $!fen®L<Dmm^ 3Sib#:*SEB2 0 4T 

4femx«iwis**ff*5n«. una, %<ow^m\A^7t 
ttt^-rs^tTfrtens (s 5) o 

[0 0 9 7] £ft, ftfflt5 0##tt!6:il«**jSlt5 
fc«6, 3£lttR£8tl£&B2 0 5 <fc QWtom&fflfe?- 

zimmzn (s 6> , s^a^ffl^nft^tcki, * 
fg^ns (s 7) o 

[0 0 9 8] ^c-ea»ffjfc»**svHa«»^#a#Ai 
ajb&#jkS****ntf (s 7 : Ye s) , *isw 

(s 8) o #±S**«&ttntf (s 7 : N 
o) , Xf'^s 3 tSoT- 

a. 

[0 0 9 9] JKJb**<E££M#«S«fc:fctt4£#:W& 
*1T£5^, ^n6©MStS, ±1E©«J:5K:, F 
7!»^^W2 0 2, ^n-^2 0 3, 51Ib#: 
«SB2 0 4^7^1IfgI£Sg2 0 5fcSJt6*l* 

1 JjtMIWWSff V», utl&S12 0 2, 2 0 3, 2 0 

S 0 ^T", ^ic, SIBH*f6flfaS« 2 0 liDSBMiz-o 



( 9 } 

15 

[oioo] 0 9 itam^m^mmKDmm^m-rmn 

fgt2 0 0*^, loaf-^^AA^ns (tl) . 
afciB* s nr a w a «5=— 7jk 3 y "7% <H ©*#; 

«^Wj5«*i6*n* (t2) . io 
[0102] mz, mmms<o#**miflmm»am 

T-fX^H 2 0 2RrX^/0— 72 o 3#Sf$nx> 

*#©wffl=KiB:WH!5£Sft*> ct3j . unwu &<* 
[0103] wm^mm&^Tvr^ @.mm%wtk 

■^h^-fX^W 2 0 2 <£> fait tfiiiS 3 #7G-te 

-2 3 7i^HMDfitlgi§2 1 4^^^ (t 

4) „ SgV=.T, ^B-7'2 0 2©tI*s#t>t2 4 1 20 

^6^n-7$!)fl§|?2 0 8^A*^n ( t 5) , S^) 

K. Ifc, W^;i*©##:*SB*saiti#«*«2 0 4(D-b> 

•y-2 5 l»S»#IMPtt[tlff 2 2 4^A*?n§ (t 

6) . 

[0 10 4] £n6-fc>-iJ— A^7Lfe5§t#© 

-ffcMfl^SMflBMffi 2 o 6 ti^THSsns. 1T& 
=b-&£-f\ Fvj7> hxV X7'W 2 0 2©F*J*£: 
fitetD^kM^tt-^^ti Ct 7) , tswr^n— 7-bb 
©SEflsSjWffsns (t8) . s&tii. P, wfc£ 30 
©##:ijj^cD^bm^fl»:^ti* (t 9) . 6-^fbS© 

ct i o) . untctDftM^fAsteasiw^oaf© 

[0 1 0 5] JfcKlttffl*5fc«#T*lfc«ftSwrrSfc 

i§n§ (tii) . *^7ifcift«s*A«&nfj. 

7»AAi2 1 2^LTA*Sftft, AyF?9> 
hT-f^7'K2 0 2OjbA7 2 3 4, 2 3 5i^0* 

0 6 kit?t t>n -a (ti2). s^;:©^!!^ 

•y m>Kf-f A7"W 2 0 2l^i^n5 (tl 
3) . 

[0 10 6] — 7j\ #;<?l&ffe©#J&M*^t^i§"£ 
(t 1 0 : No) . mM'^oym.^.^^^-y \ t '?V> 
h^-f ^^K 2 0 2 tcSTj^tlS ( t 1 3) . ^43, 

[0107] ^\>y Kv^>t-r-f X^M 2 0 2 IClS 
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n-7 , ©fit#aF4ttiflBf2 0 6KffNBSna (t 
14) . Z\Z\T. 3fCD|fc«j6«3£to^TV55 
»&fcfc£ ( t 14 : Y e s ) , SJJB^-* ArtTM**:* 
*SSI:«tti<SiSft5 (t 1 5) . £©«SPfgite 
ifn—-?MfflU2 0 8*ib©ftlWti;D^P— 72 0 2 

(Dmmm 2 4 5 , 2 4 eaissbsnszt-r^sisn 
So Mti^D- 7ooaM*sffinTv^*^- (t 1 4 : 

No) > SttCSStttf (t 1 6) » Xf-y^t 2 0 
[0 10 8] g»©Sl)b^5«^H 2£i~SJ8©Pl 

ffl*i***fften* (t 1 7) . jin«> mfttDwm^- 

^izUm^—^^mtE^tVC^tUt (t 1 7 : Ye 

(t i s) . -<DM.mHm$* ifn--fmmm2 os* 

S©fflfflfct£VV ®£n>hn— Jl,gB2 4 7 a, 247 
Wj:V>*§-&, SJi&eDWgEteU&V* (t 1 9) . 

[0109] um<Dmmmm<Dm. mmmm 

[0 110] CELT?**. TOffl^-^© tiffs (*5 

fliSni (t 2 0) . #JIB***4*'&fctt (t 2 0 : 
Yes), £©{HEflM6a*A2r3nS (t 2 1) . £P B 1 
MWiUitWS (t 2 0 : No) , ##©»^MgS 
Stf (t2 2) , Xf77t 2 7 ttittf, 

[oiii] $n«jig*t&3fr&, iE«t^ 

«««2 0 6fc.kD#IWiSft* (t2 3) . Witf. £fc 
* ft # V » T S IStt£*0« ©Uff£ fc: &££ tt& HA*, 

[0112] *Mfirtf£HMIB£tt*-£:«-& ( t 2 
3 : Y e s ) . #&##:gpte©l!rf£fg!ll^fT tn5 ( t 
2 4). C<DlMHMig^jglWMBMfftt2 0 9 roS&ffl 
OTSB2 2 5 5&^©mi&fflJ2 5 2<Dmmz£-oTmM-£tl 
£>. 7^*5, WIR«|*rT*n«, fMPMJfiKfrfcfcV* (t 
25) „ £©##fiW£££H*SIS©JfcttHU £:T<0#<*: 
g&fe£O^Tfr5 (t2 6~t2 3).tmMff 

3~t 2 6*i«*i95M^na. 

[0113] mM&mw.W2 o 4©&-tr>-y-2 5 
i^s*#aHfi:<iDXA**ffton* (t 2 7) . ^ne, 

«Effl#5O##*i&«f|fcl*J*K0U >^«Wftff5fc» 
fe^3, JiaBCDSMftSW (t 2 0~t 2 6) 
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[0 114] ^©fe^^-f, 8s»fflWrH, A^j^nfc 
WTfrtotx-S (t 2 8) . at#*#fc£, ffi)3#©i©!^ 

(t2 9) „ |^»^fliJU>y2^te&*|RltcW 

p^n-s ( t 3 0) o 

[o i i s] *t, 8**«fB£©*asa*a*#7 I --i'© 

tftftS^nS (t3 1) . CISIT, ^s^— 
tttf (t 3 1 : Ye s) „ ^effioTiff^aj* 
Sn§ (t 3 2) . ^3&»*^»^tt (t 3 1 : 

No) , *ttfflAS*i»:V5 (t3 3) . 

[0 116] cnf.-IfflfflffiJ^Tl/fe&e.li #it 
S*©**ta«^IHl:R*8*«a& 2 0 6fcT5tfg^n5 (t 
3 4) o £CDf?ifc5E3*B:, «Sffl*©SS3SfcJ;**«fr© 

gsRdS&tUi ( t 3 4 : Ye s) , :£gg#ifflk$n& 
( t 3 5) „ f^lfcgjfc^&Stfnfef ( t 3 4 : No) , X 

[0 1 17] JiMiL-fcJ^K:, *58iW©2fe|fi©J&IBfcff 
0 2, ^D-^2 0 3, 3B»«:«ai»2 0 4*gSJtSi: 

tfet, ^?if>©#gI^sr B mifIgf 2 o nr* 
ttJB. fig, 

IvSaWya >*5 J^aSte^ft]^©^^^ 
[0 118] **J6jgJ8fc±ntt, 3WRS6'BfSi 

S12 0 it4#id^-t>iJ— *6<z>««tc»'cfvsx3a» 

h"7'?>NT-i , 7 7'W 2 0 2f^F,#A5^t 

IKe2— tc«3HT*<dt, teffl*©ib#fc^to-a-fc, Sfe 

[0 1 19] «ffi#K«tft**l*?fc«tt, Ml* 

V > f 7. ? "l^ -f CD 1*1 £ § 3 Ik 7t z? Y -f P 

■fe>-y— KL«t*^ ^yu-f 
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[0 12 0] Olft»*£«>K, 
SMffl^T, fMfSt£±©X^^£^Lfc 

[0121] *s«-cfflv^ns«»ateffl^iHtt» i tf 

[0 12 2] ~©J;5ii, *£;ttJ£&CD&«$N{HB£ 
3Xht8B3EJHl«©EII6*ff5^i:««T? 

20 #af^«cDh^-r:>ytct>«ffiir^§o awe 

[0123] (f£B3©ffl 2 ©*J&©»il) f& 1 CD^SSfg 

2-^5 ©gassae-m, m i <D&mm&<Dis.m&vm 
30 7H 2 0 2, mm&mmw2 o 4&tf3gitrtt«af£& 

IS 6 ©*gJ6«sj»T! z: ©IS i ~# 5 ©*J6«are«W 

[0124] * i <Dmmwm<Dum& 

[0 12 5] ifn-72 0 3H B5tefe^SK»W2 
40 4 5 , 2 4 6 SlCt >U- 2 4 1 - 2 4 4 (CioTSS 

4 &<DMmmmmz^y)mm^n^mmmnmmmt. 

US.=s> hP— )VM2 4 7 a, 2 4 8 aR5Mt>t 

—247b, 24 8 btiona^nsfigsai^t 

[0126] st, ei i o , an ^m^xm^mnM 
• mft&mmmizmTzn&ttmwTZo bioh^d 
- 7© m <d ¥«; ses s n B»ffi»a^'fe 

50 ^ifl-l/T!8W*t*l/. ^31TfHa*:«fflJ^fcOV»T 
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0 1 ~H 1 0 £H— W-*£f*UTSttf§£# 

[0 12 7] tfn—Z?2 0 3 fcfcH^ffiiffittWg • »fts 

*#4 0 0 teS^&nSJ§B«i« ■ -fe>iJ— 4 0 4, 3 
*%-fe>*-2 4 3 (*^0*^H3^7C-fe>it— 2 4 

4) KXt^mtom • 4 0 5 t, ffiffl#50D# 
fcBtOfltJ-&nSJfJfc'J >^4 0 1. I»'J>?40 2 
M#f'J^4 0 3t*?,ft-3Tt^. Jfcfc, Ell 

0, aiiaifio»t**l/TH5iJt, ir^fefe^t 
[oi28] ^^-t?, jemtfi^ ■ -fe>U— 4 0 4t»K 

24 1 te?©i#ltt>^-2 4 2) tSEf&a?2 
4 5 C&#©«^raJK»ffi2 4 6) £**-H*K:*llJ*Sn 

[0 1 2 9] ££(;:jy£WfcK, 0 -7 

-ft-3 9 9 U >^4 0 iaiS=frHHSC« 

tt6.n/t»*y >i?4 o 2&ifrVTmmmm ■ 

4 o 4i;iDWt5^. jfffil&SB • -fe>-9— 4 0 41: 

5) *<E«ffilWl*3©«I#fc#ii:T«jg'rs;:i:T?«-ftC5 

1, 2 4 2TU >^©S^*SSbTKi&gS2 4 5, 2 
AS. «»a52 4 5. 2 4 6tiIS»tM^Tt ( i?> 
L- fc 0 T 3 «t -5 te * £ -o T V i S . 

[0 13 0] ^iT'J>^4 0 3jfrS , 7--r-Y'— 3 9 

9 ^t^wKibBE • ±. >d— 4 o 5 \zm r> #tf t n, #ir 

U >2M 0 3 fcCDHaoy-f ft££-t>"tf— 2 4 1 , 
2 4 2TEai/TlftS2 4 5. 2 4 6 £ffi|RHttB*S 

gi2 o i^^onjid^ffljt^^x.5^ mmw>2 4 

5, 2 4 6ttte»^HrtT«-pTt^ft#:©HA^^ 

&oTVi^ D 7i43, ^tS-KHiflB - -fc>tt— 4 0 5CD-fe-y 
HJH10, SI lfcsti5fc4-fe7^J6n5. 
[0 13 1] I5B©'Sa^r^a'r^fc^)fc:3ik7E:-fe 
>+J-_ 2 4 3, 2 44 Tfl ■ - t»lS5gffit 

[0132] j^t, mi 2^m^TmmmMmmm\zm 
Tz>mm&mm-?z>. si2n^n-^©t«i4*i 

•T2>igi&6i5^{C'PViX^:-r«^mT l *0. 01-011 
tig— «KHct±HI— ff*t#l/TR«ttlil/, ££T 

400 ti9:tj-sn*waJB»aB5 ost, ^(Dmmmm 
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WsUS 0 4C5£0#tte»nfciJ >£?A 5 0 >i7 
B 5 0 3 t, *J A 502~U>^B503 {WfcKtt 
btlfe!^Mfi|i5 0 1 t^SfeoTViS. 
[0 13 3] JWKCH, ffiftt%5 
0 lfc^E^K^M^-^SfcWXi&S., CO&J&C 
iJ>?A5 0 2t'J>i'B 5 0 3tH its£>£& 5 0 7 
arO'f'iSJTH^Sn, *^lfc*^5 0 7£*ii>fc:|BlSrf 
4 ±5 tftoT^S. 112 (b) fc^f «k5K:* 0 > 
^!j£l$5 0 4©^i!)^5 0 8)S>4S*lSlIC<J 5 
10 0 2 SSi^TutTSjS® 5 0 lASff^ntffLfl 

U>{»ii»7 0 4<D®mm5 0 9*«ft3^fcU>^ 
B 5 0 3 : £i6^T^t{CJ;D^<i:»^ig*^KT i $i.P 
jgt&oXViS. £&fcte^i&S|5 5 0 5fcO:^T^«!fe 
§E5 0 1 t#coffi«=£X5TS**ifita:oTViS. 
[0134] ifctn:. m 1 3 ftfflVvr«JtWH«l6te:B-r 

5*«*sii!rr5. hi 3\3.i?u~7iz&ifz>&m.&%. 

©EiW^StSTfet), ll~012tM-g|!^l:tt 

ifU—~T2 0 3 tiStf&i&ftlfg^ 
tBfcW-r5*JS«$H£, ^M§I5 5 0 1 (*tR*f 
M) tIS3>hD-J|«2 4 7 a (*j*©*3-ttfi* 
n>hn— ;VgR2 4 8 a) ^^DftttStlx fiS^>h 
U~frm 2 4 7 a tCgJSir >-y— 24 7 b {^(DM^ 
H®Jt-t>-y— 2 4 8 b) ^mOWttSnx^oTVi 

•So 

[0135] C^T, SS3>hn-Jl42 4 7 a, 2 

4 s a itumm mtt^mM 5 0 1 \z^-x, «oe-fe>u— 

30 2 4 7 b, 2 4 8 btt?aa©*(W*ff5*iitS;oTVi 
[0 13 6] #Cfcl, fii;_h<D=t-5lC«fiE$tlfc*SISg^ 

mft%tmmm~] mi 4vz&n<DmW}W.mz®mm.m* 

[0 13 7] HHfcjftf «fc-5fc, KffllffilWWfi^P-^ 
2 0 3ti43V^T«, y^T-V— 3 9 9 5S*JgCD#8BC!£*S 
nfeJt^U>i?4 0 1 £UWV>t7 4 0 2&^-bT^iK 

fiffl « t >*-4 o s cstsnr^s. zwvznx-m 

40 ^tdS5 • -fe >■*}— 4 0 5^S7-f ■V— 3 9 9£MDfcU1~ 
Z\h\ZJi<9l%3tV>!7 5 0 l*T?©fiS**fi<S:D»<D 

[0 13 8] HIl 4^J.T^,t5KJgCDWffi(3;gS^ 

raoftfticsA#$5i^fctt, • -t>-y— 4 o 

5a>£><7'fir~ 3 9 9^3I-^3i^TU >^4 0 1, 40 

[0139] mi Btt^ireDBwatwcffiMftiHtfTi 
50 aH^s^raTabs. 
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[0140] ifU— Zf2 0 3TH M^i-t®4^© 

399 • -fe>-y— 4 o 5 KSfoRsns. m 

1 5 icf f tl: J; 0 U a , 

b (©Mice, d#r&-3) izmmtzy-i-Y— mstt 

«ISn5. M'J^fta, b, c, dfis^mUbff 

- -fe>-y-— 4 o 5 <D±L>"y— v&ft-g nz>z.t 
4 3 jcct «9ffiico^« - -sn&jis^ss^ni.. 

[0 14 1] Sfc, 015!c*§^±5t. fMS 10 
^t^tti!3U>i'fia, b, c, d©*$^3ES 
n<5„ ££fcl, ^1fil»fi& ■ -fc>"tJ— 4 0 SoolKitiSE^ 

S^n5„ 7-f-V— 3 9 9 £3loS2>e: D 

[0143] 0i6 zfrnftwutinrnw^-rffi 
[o 1 44] zLvmwvfz&vm.m-zQmw.mmwmm 20 

2 0 1 cD&^n— ^i&^aJ3l5 2 1 5, 2 2 0i:^T 

[0 14 5] Sf» «rtt*kffltfT5fca6te, ffiife^lT 
©i!if^ ; &^fcH-rS-fe>-y— 2 4 1 . 24 2A^fi^A* 

(ul) . Z.<D±.>-*)—< Hi:ttlEl©ir>-y— 
ffi«Fbfet.<ot5&«ifc«S*i* (u2) o ;n©j:fci£{;i-t?> 

— &e>tf (u2 :No) , »#&bt¥y®T£n (u 30 
6) , xfy^u 7^jtir,, 

[0146] — ±EJt«-effJ#«i:'b>'y— 
fi«V^4afen« (u2 : Ye s) , Ebtfqrfc 9 fc^JSr;* 

(u 3) . sftflMboiipjiwsftfc*^, #iit* 
7cfc»»«*»snrsn* <u4> . -ffl^iitt^n- 

^CDjt5fe*=};Dt*cDlt)#:tt^tL'X^F B m^« : a^2 0 
G^tem-ZtlZ, d©it#COm, A^bfc/fe^-tf— 

§jfitLxfts^ti5 (us) . z\<omfm&k®<D 

[0 14 7] mmz, ^tit5t>t-IA*tM s 40 
mmZft (u7) . ^a-;/±Ttef£m£ 

fctt, SfcOM^frTa (u 7 : Ye s) . — A 
^^TLTV^ftVil^Ctt (u7 : No) , Xf77 

[0148] mmwmmmi mz. mf&mmv&mz 
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[0149] si 7\z#u—-7<z)m#mm<nmm&^-? 

[0 15 0] *t\ {Eg£|KJ*teffiffi#©^a»*J#fcjK 

^-©^#0®$^— ^AtA^sn (vi), 

ttWT. SM?*— ^A^Stt* (v2) . ZLfiDBEST* 

WCDfHffiJ^frtotlS (v3) „ ffij&**»#S®fcftWvrtr» 
S^tW^nSt (v3 :No) , X^-y^v 8fcit 

[0151] — *s mam&mwizMti'r^z tmwz 

n&t. (v 3 : Ye s) , <D'J >27«ORrfts 

«is*»Hi&sns (v4), »^«ifite*&D, 

ft £ tf. ffi^® J: K) ftteSfeWf V> J: 3 fc U > ^ 
CSA^Ib. ^> S eflE»it)6*5&y | 0^rl=l!i^**ffi!lia^ 

[0152] &fcfg*a««#sffi£#»-r*tt*a*B¥« 
sfts (v6) o zniz, ¥§ft&m#3iw&#&i£WM 

^ffi-rSfcCOTf^S. d0D^Sl^ftV^-& (v6 :N 
o) l:ttXry7v8l;I?f. -75, CODpffiTgifra* 
(v6 : Ye s) , ^SffiCD^^a^Stl 

5 (v7). eir-etf, s®^ r-r^^rj 7-r 

«bTS®tf^X^ffiS£fT5:»-£^<, «BO 

[0153] z\ntm^(ommii^mz-o^x%nt)t\ 

0DffilHfffl*»fSft4 (v8) . c e:-paisi**ff*iff 

fcMtlTViS^'&tf. $ifti!AO<J >^A5 0 2, U> 
5 0 3 ^l&ftS-e-S (v9) . WWffl 

*»tR*i;**^n« (v i o) . 
*»Hti»»b&!&»5*«JiHiSn* (vli) . z\(D 

izmwvimibmmznz (v 1 2) „ 

[0 15 4] ft^, *OfflaKOV»TttHl 7 JC*f«fc 
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<D%iWizM.mz.ft 5 ^-SfcbTfeJrV^ -£©«-£\ x^- 
y^v 8JK»<75*ffiS**frr«ffiitrx^-yyv l, v 

C©SftBI (v8~vl2) Cf^T, &Z>W±Z.<D&IW 
(v8~vl2) £<hfe!c, ffU>i'4 0 3Stfft 
iEi&S5 * -fe>i5— 4 0 5&M^TXTy~7v 8~ v 1 2 

[0155] [ssssetg] mmm&mmz 
[0156] 0i 8ayn- -^©aEwswisus^-r 

[0 15 7] £?\ tuaB^-^ro^K**©*^-^ 

3 (wl) „ JJcfc, ^D~^2 0 3i3^^ftT^5ig 
Jg-fe>U— 2 4 7 b, 24 8 bCDM^A^^nS (w 

2) . ^os«r-? t-k>-9— e^it«$n 

5 (w3) , 20 
[0 15 8] V^T, *t&te©i&a^— 

>th— «J:t3*:*V»»*lCtt (w3 : Ye s) , «JB* 

2 4 7 a, 2 4 8 aK^LTSSfcCiagSrif^ltSfW 

(w3 : No) » r^rfcVij £#:ig£-8-§&a&S 
*£»T3l3rSS!HWa*fr:bns (w5) . 2 

© A*Si5 J; ^m^Klfc $ «t 5 C& -=> T „ 
[0 15 9] fc, i&«ft!l$P©&£:, 30 

«tfi«±E©Jttt*tfffcn* (w6) . ZL<D 

6 :Yes) , ®i^ff!!lfP£ff ihf 5£-5MJSp > f- n— 
Jl/|2 4 7a, 2 4 8 alrJt-^-^nS (w7) 6 
t^-tt^SS±PmTT$n& (w6 : No) , £ 

8) „ CCDJtttT-fe>-9— «**TI5fi[-fc-t?*na, 
y 7'w2CMD, fflflEWW ©7fc«>f?t*«ffi-fe >1J— *© 
A*A*frtotiS (w8 :No) . ± >U— Ifi^TIS J; 0 
ffitmHSSSffll^fJl:T5J:5iS3> hn-M2 40 

4 7 a, 24 8 ati^tl5 (w 7 ) „ 

[0 15 0] ±aufei5t:, *»W©*«©»lfiK:« 

* E«-r § -fe > u— * « at <Dmft®.n & mm- % 

J;3J'L-fc©T, <EfflSBa_tte#ffif **#t©{t«H 
[0 16 1] *HSfi^MK^n^ ^P— 7*2 0 
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[0 16 2] ^51;, *m$mm\z£.*Vii., {fn—~?2 
0 3 1:. ^©&g^1W#^g^f Sfc&fc^K^ii 

[0 16 3] *At»Bl:J:ntf. ifp-^2 0 

% ic a nfc « ^ tc ^ie stiff © a * * a * v t n m 

[0 16 4] **J6SJ«lt«fcntf. *^©MBE^ 

snA. um^m^m^mmzjSi-D'mc^m^^^-cm^ 

inSiofcl&OT, ^n-^2 0 3l;i^Ttt£Ef 
[0 16 5] £?>fc, *^H6JgSem:ntt, ffiffci5J;tf 
fc— $^P-^2 0 3f^CDT, *H*fc»jfe*5 

[0 16 6] S6>t:, **J6jg*K«tntf. ^n-^2 

0 3tS^|^^ i ffSSS2 0 l*b©ft^l:S^T«- 

f^^fe £ ifiloitSoJWPt* Mfp-T * c £ k: J: D , 
[0 16 7] ifc, ***H?ftte«t*lJi. ^P-^2 0 

— *aixTSM ! Kfe < ffiisii2 o i cfei^n^. r© 

[0 16 8] *^IJ£^fcJ;n^ ^n-7*2 0 

[0169] (mm^scDmm^wm) *m-mmn-? 

■7i7>hT^X7H 2 0 2\Z-D^Tffi$iT : he 
a y K y>7 > h X 71/-f 2 0 2 ©iiiflH- II 
© k: T 0 4 L fc® D T? & 3 

[0 1 7 0] 01 9fiA7 PY"7> Nf-fXT'W©- 

m^tm^mT^ o , 01-018 tH-as^tttra 
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[0171] T.<ns\y KV>?>bT'i' 202 
SnSU>^«ecD*#ffl6 0 1 fc, JI«Z)*:#eE6 0 1 

fc, 01 9(;stJ;5l:, 3E*JS*«3i 2 3 o, £#J 
SSII6B2 3 1, *{PJM^«^M2 3 2, *{PJfg^f|5 2 3 
3, tiM-ft*? 2 3 4, »^72 3 5, eP^A^JrE 

2 3 6, 3 ^7C-t>iJ— 2 3 7, teM^ttittM 238 

[0172] &*Wt&ttj*m 2 3 2 tfefflfltfl^Sffl 2 10 

3 oh, ««ffliB©*Hi*j!,xaiea*3W»£ti*j:5 

K8**sa3S*r*. £fc&««ffiSS2 3 3 ££flME*V 
2 3 1H ngEOS-fe^S*:i&t^tt6 l nT^S 0 5 
£> ^72 3 5 t&fiO* ^723 5 UW-ffiSkmW 

5ji*ffiC€ffl«ftfl|S2 3 3 £iE««i&SS2 3 1 CD*MB!l 

[0173] Jsm^liiUm 2 3 9 £4Efl!l$:*tU2» 2 3 

tjSE 2 3 eu^xtiiz^&ffr^^mmizm^ztiz 20 

i5fC&rjT^5. 3^C7C-fe>-y— 2 3 7Hf 

[0 17 4] jfcfc, £tJiOJ:3fcS|fi6anfc*#IJ6«!e 

ft i <nmMwm-r?mwisTcM?)T&z><, 
[0175] iHFBt^-rd;5ic> $c**ea-fc«>an*T* 

miSf <Hi:aKtHSJ6«»*^<J&:D, 6 1 

1*«IR*6 1 2©J;-5{C(ftL-ffi$n?>o AHCBfii 

Hfr iav^« S J: -5 f:& o T vis o 

[0 17 6] 12 lHVyh^^hT-fXT'Kroi 

[0 17 7] SgHta^Sli 2 3 0, 2 3 2 (D^ffllKte:, =f 40 

®OSSg52 3 1, 2 3 3MWbn, £©a&&g&2 3 
1, 2 3 3^^e,©n>hn— ;!/t:J;D^atDHH 
&ff AS««t&^>XV^„ Sfc, A^7234, 2 3 

sc-a-rvia. ^t(Dmw$imuQm'-vim<gmmw2 o 1 tc 

[0 17 8] 0 2 1 £JBViTB{&^JE£©fll£S£SirrS. 
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Sfettft trie 2 5^5. 

[0 17 9] £©*£\ m625^*^^«|5 23 

4, 2 3 5TSl?)&**l5. H©BtaiB«t{Effli6IBlF*3 
<D1£Z$A> 6 2 6 £©fig#©'Kgy!)SJ£iKS*l3 C tT, @ 
HSSI2 3 0, 2 3 2©t'^CD-fiSt:?E^6 2 6€: 

* v mit&ama m& t-scr % **awasnitt»«a* 

1201 fc±Dftje*n*. *<© JiTrM«**gg 2 3 
0 , 2 3 2 f:±|37EO^A6 2 6 ©*^sns. 
S^gg2 3 0, 2 3 2^<DlZZ$/u6 2 6 CD«^, ffitg 
1110 l^HftS^ifC^Oge 2 4fc»*BU 2 5 A 
fC?E^A6 2 6d«iE-pTViS±5fc^,^-So 

[0180] *&, «aaia*«8«Ttt, mmm<D$£ 

^FA7J^2 3 6 (HT- ^ t feV^-5) frZO'SP 

Atjizttrnvr^psmwiz-ou-zmw-rz* 

[0 1 8 1] 02 2ti^ffiS^^-rsStlKTfeS«, 

[0182] sr. ^w^-riPiz^-DTum^m^m 
mwizAtiznz (xi) . ccAA^ntt^ 

tt'sy Fv^>h5Vx:7Wf#ffl)$»2 o 7©#j*rKM 

BB2 1 3i:T^Xh}r^^n, S ^ C^HMRJBlFa 
BB2 0 6 K:A7j£tl-2> (x2) . £ CD-t^X h tlMfrfr 

^-*E*ffl5 6 3 i te^aftsnTvianrfMhfcfc 

i£t*S*V5„ ib#^5 i -^fa'»gK6 3 1ft & 

ffl^ra^-^fB'KSM 2 0 OfcRtt&nT^Tfc«t<, 

TV>Tfe<£V}„ 

[oi 8 3] AtBittecofcj&f:, ftfMM*^— ^aatfcas 

6 3 1 #>&SIH«lB«aS5 2 0 6 \z i r—&i>*XjjZtl 

(x3) , cn6ojfc«56«*ff*na (x4) . w**t 

— (x4 : Ye s) , ^CDtbfP^^H 
fr^tlS (x6) . — ab7kVi»-&K« (x4 :N 
o) . &mtt^t<Dfcmtf%TVT^mmK)X7ry 
y°x3lzMV (x5 :No) , atroiMP**?— ^**A 
TJ^tlSo ^fy^X 5K43^T, Sfik^nTVi 

S^f-i'iiCOtt^^TL.fef^ttt Cx5 : Ye 

s) . ttj&-?z>tfi^t£Utimmt<tiz> (x7) . 

[0 18 4] JtifiLAcJfSfC, *^Eia©**<D»ffiR:« 
S«^H-*SS«ft A7t i ?7>hf-fX7 ! K 

t^ATJTSfcsiCO^^i', e^OS^K^to-ftfcR 
«*S 0 iitrzi fc56*^T«J&:* -5- 1 « 

u r )\rt$m<n?m$ifi o z. t&-?% 5 o 

[0 18 5] Sfc, *HJSJ&*K«fcfttt, F-7>?> 
hr^X7H 2 0 2 (Dfe^j3£iLbfca^*^S5^ffl Vi 

[0 18 6] *gMfi»!IK:«fcn«, F^^> 
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[oi8 7] ssfc, ^m.mmm\zxti\i. *\y 

[0 18 8] (5SS©*4©*»©JB«> #SSS^1iX 
tt, SI l CD|ySf^«<o««SI«#aSS«K:*Wa51»# 
Jft«g2 0 4CO^T«iT5. &i3» Il#:i8f 2 
0 4 <Z>tttf&Rj£tt, SS 1 ©*KJg»fcTia 6 

[0 18 9] £ GDjlSMfc^gg 2 0 4fcfe^T«> 01 
TVi^, SSlC, ^©ftf^USU >^3<D|*)ffifc:&i&g|3 

[0190] c^t, mi t^-rse^ i tt-&affi*sai 
wx^«*&asT5-e-fco. *e«*fiw**-ft 1 »=«n& 

[0 19 1] fiUMEl&tiMttt fe&@eij>^2 

[0 19 2] fe^lalg'J >^2»i*(l8El3te«3 *5tD# 
ttXVi § mifitt \Z&Wb bX M^Bfe U >^g*$r£S 
Iz I&^T #Bt 1 & o T V > 5 . tft^mte U > ^ 3 tt^ © W 
SrffiL^lHlteTf^, £©|Iie£«[.«£-'&fcrt±5e£X s P3i 

[0193] $^fc. maiseu>^3i^fc*viT«Effl 

[0194] 02 snmmfc&mwiz&ifzmmm-ty 
■^-—(DmsMi^^TiEmm-v&Y), 01—02 2 .tin 

[0 19 5] 0 2 4tt£&4&£&aK:&i?£Bft 

^-fe>u-— ©@Ha^^-r#]®0-efeo, 01-02 
3 tra— w^fcttiw— ^*ftbxs£^&*isb» ee 

[0196] 023, 024 fciST £-5 K:, SIIif#®S 
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t2o 4 (DtpTummm 5 <D&mm%iz.m.mm2 51^ 

#J#UXfcD, «fflffilBl^Tf©ft!HBK:#*X»fP*SIH© 

ses&tf 2 5 l^iiti-sigtSoT^ 

5. &Kf&SI$ 2 5 1 02 3, 0 2 4fc^-f c k'5fc2 

*©iEKifsx— Mtfioi^o, -^n-^nroigtt^©^ 

£>0D#lE16aS2 5 1 mif^T^^>^~- 2 5 2 i*ffc& 

10 coffitijsi?-f-n-€ : n*fjSL.x-k>-t)— ns. 

[0 19 7] Ifd^T, &H*«S, -t>-y— 2 5 1 

-y— 7 o 1, «aii^BB-t:>if— 7 0 2, ROTgmg-fc: 
>U— 7 0 3, KSME»B8-fc>U— 7 0 4, £W§|5iEfij 
BE-fe>iJ--7 0 5, SWS&ffiibgB-fc 7 o 6, tzM 

wsmwt>*i— 7 o 7, tiMmmmm^y-**— 7 o 

— 710, itje«Klb«'fc>iJ— 7 1 1 ■&.zt£8,&Mm 

7 i 2*6i*sna. 
20 [o 1 9 8 ] jfcc jgib#:^se2 o 4iz^^,mm^ 

mw\z& n % m m =g-mmm<v it & ©#t^ & *t 0x & 
s. Tt^^Mm^m^.m.2 o 3 <om^mwj >t?~3\z 
rt. ^.mm5)zmftxmm^p^tat)^n^^^iz. m 
mm s <DmwMe>mm : gjztiiti& s 0 3 . mmm&mm. 

^WiHtl%$8 0 4, ^MWCDSg^^ffiASK 8 0 5, & 
SffiHDffl^^ai^JgB8 0 6d^0#tt£.tlXV^= c 

ti6cD=&s^-&^i±j^r«E8 0 3~8 0 6it casnn 

30 SSIMt^^X^^o 

[0 19 9] ^fc. K±C0J:-5fc«riESnfc*:*ie»« 

-r, «-iB»«fcj:*i5»«»fc'^vsxsi^-r5. 

[0 2 0 0] 0 2 6lig»SJf(Dl«*S«niT|) 
40 [0 2 0 1 ] ttffi^CO^»$iJ«^^fcO, 

itiit2 0 1 iz&\,*-cm.M&mvtm-t>mMznz> a 
«#&af<ottti/6«ffis$n* (yi). #c ###a5 

»Ott«i:»f^t^K^e.»»***ffiSSn4 (y2) . 
^»*<&ffl»i*#»fffcffi«T?frtoft*. cn& ©'It 

Sigf2 0 1 frjSV^TJft^CSHHUTHS**^** 
tfflSn^ (y 3) . 
[0 2 0 2] ecD^ffl (y3) T*#t©8E«36*ttffla 

50 nfc^^ (y4) , ■e©##»ttan!r»«iH«j«j*© ! W 
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STT^frfrn-s (y5) o zwmm-z. pimmmsxfr~?& 

ntt*oa#AJfF$*n* Cy6) . ^#B($te© 

7) . Tfefc^, K»aJte±oT5fe©miif«fcDTKW)5* 

[0 2 0 3] -fe>-*J— 2 5 l&tfgmttS*S8 

2 0 1 ©JfrtttMEtftttiffi 2 2 4fcJ:*#fl»fl3(fttHfc'3 

[0 2 0 4] 0 2 7 B#ft»ff C5ttliiffll4SHltnH 
T£3o 10 

[0 2 0 5] *t\ BfNftBtff Sifti'ffl 
»f^**ffl-r5-fc 2 5 l3eft6fi*«##ftfP«tBfK 

2 2 4tcA*$*l-S (z 1) „ C(D-fe>-y— fflt 

2) . ^<Dit«T«i#*t-fc>-y— «©«ica^^*»n 

fcj (z 2 : Ye s) , (z 

4) „ -fe>-9— «t#^ffij&*ro— (z 2 : N 

o) , ftflsfcbifflSrStiS (z3) . £tfDtfctttt-k> 

•9— 3 #7G©j&igX, Y, ZfcO^Xfrfc 

ft, £ft£j«*«K«#tt£<B»Vi*ttffibfc»3\ «J 20 

[0 2 0 6] ftfP&0 t*BBfsn&*#, *#»flMftffl 

<z5) . 2:<Z>&tt*H:ttffl*®R. $!&£©##«& 

©»«3RiH£bTaiKj*KEFJSBK2 o Beaten*. 

«A*Sr&a«i*ttSnS (z6) . 
[0 2 0 7] fit, »AfTa-fe>iJ— «X*!Rli56« 

fc£, #SDmW^&?fTZ> (z 7 : Ye s) . XJli)*%~T 
UT^f^^iZit (z 7 : No) , Xr^^z 1 fcg 

[0 2 0 8] &}Zttsm&<D?m.V>if2, 3te*ff3 

^jp-TiSitftET&S. fW©U >i? (e*3#JU >^ ; W» 

fc©T-£>3e Ctl&<OU>^S!l»HSPattl6 i BfaSfli2 

0 1 0>*MW 'J > ^fftfPSE 2 2 6 RtfF»5« U > :!/lWIMS 2 40 

2 7 tC i-QTfffctlSo 

[0 2 0 9] £*^lflIC!)IHW*ff-3T^S&&@ 
6U^2 WfflV>i?) commit* ZM^&v V>i?<D 

5 (al). Cfttt, «ffl*5CD!MPfcJ:-3T, mfe& 

fflfOtMg* ! }eiS*15 (a 2) „ CtlH 
fm.m^2 2 4&£.tfi?U—-ZfMWWittiW>2 15, 2 2 

o a* SKmiB'^M 2 o e-^M^ft, c 
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sm«im®2 0 9AAt5fe©^5. z\nt>mm&7Q\z 

[0 2 10] sr. A**«*^##OlHttm-IFA«fTto 

(a 3) . tnHSjuAifeWttcD^ftatflWisn* 

(a 4) . £©W»T«tt**ffiiW-ftl£ (a 4 :No) , 

DltSftS. Ift^fe^a (a 4 : Y e s ) , ^«SM 
±T<0*#O»|«6E*«ll!ISn5 (a 5) . »V»T# 
*Ct»^lfi]#}EiSnS (a 6) . 

[0211] z\nt>&M3$£z£%fa&t>, fe&5rsi©iW 
[0212] Tfcto*^*ia©fWWs*#HRSft5 

CtT (a 8) , *«U>^WfW*IMft3ft« (a 
9) . ^©rMPTtt, ^ft&^Sil^©!^, 

€^Es*^£^e> (a io) , mmm^mmisTZi 

\zV>if&m&-£ltZ> (all) „ |nl#^E*SfeT«/S: 
#l»£roB:fttf>S:to&* J W*ri*ft Ca 1 2) , S 

£i±2> (a 13) „ 7ry^al2t*No(DS^ £3 
UBXfy^all, a 1 3©jiI*i*l7l/fci^HX 
a 1 t:M-2><. 

[0 2 13]*:. Xf77a 7Tf»JiSi/6 ; IR 

sft-ciwj >$ww»-rs*-&si!igrr«. > 

*k Jfc©^U>if£H«fc, fifflffi!W!KIS<JDJE» (a 
1) . ##«ft©fiS (a 2) . (a 

3) . «tt©*raf*j»f (a 4) ,&mmm<Di&M (a 

5) fe«ttX*#*lfc*lflI©tEg (a 6) ©MK^S^fT 

[0214] &<Dfflwmm<Dm$i (a 7) fcx, mm* 

lflHDfW«S**«iRStl*i: (a 14) . ftflSU >£>*© 
S(fll**BlteS*lS (al S) . '©SiJfPTi8«i*©^jR 
>5iffiTViftfc£ (al 6) v #ftjS&**6L/Ttfc5telJ 

>:2/£[§«bs-«--3 (a 17) . «r«^©B*3&«attn 
a«#oH****«^3&**j»f$n (a 1 8) . mm 

^S^&ftkJ^fbjSjg^&bT'J >^*^*!&Jt 
tEPE£l±5> (a 1 9 ) . Xf-y7a 1 8TNo(Dt&, 
fc^teX^ya 17, a 1 9©ll*^7l/fc«& 
Kf-yya 1 tH5„ 
[0 2 15] *5SW©m6©»IBfc:« 

[?j 's © Btessi^ © u > if t © F*q<« iz m&jj m^o m 
isttfc©x, ^e-n-^n© iii^©a^-& tfsft u >^tc<t 

[0 2 16] Sfcv &mMWm\z£tltf, l»#JS£t 
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2 o 4 iiftmmmmmmm u >ift^mmmz^^xm 

[0 2 17] Sjfc, 2|c^JS»SBK:<fcn«, Ii*iif 
2 0 4tt«-U >^ffia^B»!»©ffi«*fll 

[0 2 18] **Ji»JBfc<ttia, jlfHt^ig 

W2 o 4©u>^tett*ist©^t:— **aa«snx* 

[0 2 19] £6>fc, **Jg«t|fcJ;*i^ 3SlMft£$l 
12 0 4«?Sr ! l]^ i Sffig«2 0 lj^6©K*teJ:l), 

[0 2 2 0] *jQ&S5ffifCj;tlfcL 
12 0 4 «##©»* *K»»T?tftmL., £©flfiK£^ 

[0221] **^pffifcj;n«, mm&mmw 

£ # $ it 3 £ t #5 X' * £ o 
[0 2 2 2] **JI^S6t3j;n«, Sfbi^fiSS 

2 o 4V£&ffltf.wmwmm.2 o i^eo^tcit), m 

[0223] mmo'm 5 <o*js©»i8) 

s^s 205 ©mt^jESWu si i (Dmmmmizxm i \z 
[0224] m 2 9 tta»«*si«s»**m-*«-fe 
i28 tra— »»tettra-«^swuxsii8**iftb, 

[0 2 2 5] IbJEHctkTJ^ ilt5tMU 
8Eflg8ti&&tt2 0 5 ft^fiETS'OfeScir^U— 2 6 2t 
jfiU±-te>-y-- 2 6 1 ftM#5©'kte^ 

MfflSf 2 0 1 fc*ttSa»«t6SI^W2 1 0©*# 

r^A^2 2 8i;AA2n, s 6 t=a»M«««aas 
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[0 2 2 6] #Ji©J;5fc»SSft&*^i6»lB 

3 ofcnz>u— fe<DWffi9&m&7F:-rwtftmT&z>. z\<d 

[0 2 2 7] S-f, ttfl*5©*#r-^tl/T, # 

ttSfj,#p?it*^AA$ns (bi). 
Cb2) o n©«, ffi»sr.a*#suTV!5«fli*5<D 

10 jfilJE-fe>lJ— H*tJfilE«I^-fe>-t}— 2 6 1iJ^AA3n 
5 (S3) . ^©A**ttifea^3¥aiUfcjlim*JIB«t 
J±$*Stl& (b4) = d©tfc«T, jfe£B**fli!llgtt£ig 
*.TV>S*& Cb4:No) , Sm^ffifc-T* (b 
9) . ®mmPJ,TT'&nU (b4 :Yes) . ifoEteg 

^Mt*i»fan* (b 5) . 
[0228] mmiz, ^t6£fc©-fc>-9— *#<Ma»S!£ 

t>t-2 6 2*f>AA$tl (b6) , '©A^fi^'fr 
iaft©iHBHtt©lt«^fTton* Cb7) . iif - £>ffi 
ft^fHRBtt^iteATVilafcr (b7 :No) , SB^fTifc 
20 (b 9) „ m\Z^mm.KlTX$>tlit (b 7 : Ye 

s) . &»»*±£:iHt£iWB£*i*. ;nn£>©*fi 

[0 2 2 9] ±iEUfc<t5tr, #5S9i©5Sj!I©5!Hlfc:« 

5«api#isiu, -5*esc • i6«H-fe>iJ— 2 6 
1, 2 e 2£ffl^TfflS£ : fTVi, s#£jfttij-r*.i:S« 
^it-r^i'Sfcbfc©-^. «»3fiiairtT©«ffl#©* 

[0230] mwom 6 ©*jg©^) *nsi^?j© 

30 jsJtsjRJs^ra^— ^ieits«2 0 0 izUMQm&mm 

[0231] h 3 1 n^mm^mizm^um^mwmm 
m izm v s e n a {saa^ m 5 s - ^ ©«&« * m ts> 

[0232] #.mni&m<DfoM&m&mmwte. mm\z 
^-ruw.^m^-i?iimm^f^-^mm^m2 o oiz 

[0 2 3 3] Sfe, El 3 lfc^^TJi, lEI^Hf-^ 

nont fssrs^iitafefecs^f-i 7 1 1 

0 2, ffifflfflra^fcBSSnSfcfl^— * 1 10 3K» 

5„ i3 2T(1 ®#:# 1 7^— ^ 110 4, 25 1 
—^110 5~*ft#n^-^ 110 6^js-r^ = 
[0 2 3 4] mmfr-Z 1102H «fflf5 
50 *fflS«B!t*Si;T, ^-^iRB^fc^^, 
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mmmfrz>fc.2>° tarn. m^mm^mmmnE^m 

[0 2 3 5] mfc^—d? 110 3tbT(t ssgw* 

[0 2 3 6] ZLtl^^—^U, ^HpTflTfe?). 

[0 2 3 7] ^Jl©i5fClft&$nfc*^S£15Ig 
lViT*5ff«I^t^ t 1 0 2fdH, 

fr^tetlfrx— * 1 1 0 STtitl). 
[0 2 3 8] mfc^—Z 1103 Tia> fflJBCM^tlX 

mm<DAfem±tmntzm\zQfflViWMWB2 o 6ic<fc 



■9 1 



i o 2i- c t<3M^Bfig-r5^^«$n^o ^tu- 

[0 2 3 9] **9lO*j«©»«te« 
[0 2 4 0] «AH««#CD#Kktt«, flEWKlJiSUT, 

[0241] (§gsj©ig 7 <Dmm<Dmm) ±mm i ~m 
6 *?\ mi©njfip^{'43nx'ESi 

friS SB© &fHK99&tf &M t^lflSl © f¥«H t& 

tfiiftWiiajesBowjoww^fro fc. see 
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[0242] *Si^i©te8SH#:i->XTAH b 
^t^pjigt-t &*>©-?£&. 

[0 2 4 3] 032 »*#-&©««£M#«SB*Sa! 
T&ft^^TIIITifeD, 01—03 1 iPf—f&^litt 
10 H— «ra*WLTK.g3**BU t^BI&SSii-t 
^Wr©2>.fcB^& 0 
[0 2 4 4] |^Stc^-rJ;-5{c:, MMQmwmzsXTl* 
tt, teiSSM#^SS 10 0 1 £&&g[lB#4£&B 1 0 

o 2 t^n^ticsntiffisf 2 o i cbbsb 
isriMSiiooi, i o o 2©^iw«ffi^a«6 2 

20 5. &*s, ±ffij£&l**. #feIgWSgll 0 0 
1, 1 0 0 2te, JRl~*6©*lt#«k:*l*5*t«4: 

[0 2 4 5] #t~, K±©J;5fc«lriE*n»:*SSJeHf« 
IE 43 It -5 4KB X 5" A © Krf£ fc O V s TtStWT 
£ D tS»SSf 1 0 0 ISOSl 0 0 2©fiSaiB 

*#*rr*»£fc&> «?HHtt««*B 2 o i©fi 
-rsffiffl^-ss, a*B*#©#«* 4 ai«»# 1003 

b T35X*lR3^ilil $ tl Z> » ®« SS^fci © 2£ B3tt 

iti»i2 0 1 t£gmmm$: : £<D&m£m\z%M£i*: 



[0 2 4 6] Jbil&J:5l;, *»HJ©*3S©^t# 

[0247] (^bj©# 8 ©jfcj^©^) ^mnmm<D 

40 <E«SK#iiS(l » 1 — IB 6 ©Cffl^l»»«SBK: 

±^^7i^©5ift^ ; &fi ; ^-5=fc'5^bfc ; fo©-t:^ 

[0 24 8] £<DfcfflsgfB]#J«eBra\ frKftffiCDlbfiE 

jR6©«3SSISi#yfiSIBi:RI«fc««*nTH*. 
[0 2 4 9] £t±<0J:5fc«fiBSnfc**lfiffi?!B 

50 3 3Uffittm±<Dfr#><DKmt>m&(Dmm%iKTffinm 



[0 2 5 0] Mmz^5R ! %J3l3MWi#mgiW:2 0 4© 
[0 2 5 1 ] »»*l»aKT»-f^W**« 3 RI»Sn& 

(ci) , EgB*as*©#«**w»fsna (c 

2) , CCDfUWTf. E»**£Kfta***lli (c2 :Y 
es) » £9B«NR#SAA3ti5 (c3). 

RJ8*0«M6WftoM* (c4) . 

[0 2 5 2] JtSSb-I&J^K. 2(c3ftW<DSfei6©®«fc« 
SfiS^IKHfeSSIItt. Aim©«»«flB©ffi#iajJt©;fc 
«&fc#«»»©»fls|BH*SJ£b, 

j: -5 ic b & cd t? „ mnmm m± t jfrs&as * © 9Ms« * 

fro Z. 

[0 2 5 3] (IKWf 9 ©*J6©ft?M> &mMWM<D 

43V>TA!B©3^«i6©HS£*fr'5&8&K:ife* • 

Si'oKbfcfe©-??^,, 
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(54) VIRTUAL SPACE BODILY SENSING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a virtual space 

bodily sensing device capable of bodily sensing not only 

a video but also the sense of touch and the sensation of 

movement or the like in a virtual reality space. 

SOLUTION: This virtual space bodily sensing device is 

provided with a head part attachment type display device 

202 providing virtual reality to a user 5 while displaying 

computer graphics, a movement bodily sensing device 

which holds the user with plural body holding parts with 

driving devices and also changes the posture of the user 

by driving devices in accordance with the virtual reality 

and bodily sensing gloves 203 which are constituted so 

that plural attachment parts connected to driving devices 

are attached to hands of the user and control 

movements of the hands of the user by the driving devices in accordance with the virtual 
reality. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation* 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The head wearing mold display which provides a user with imagination reality, and virtual 
space somesthesis equipment characterized by having said imagination movement somesthesis 
equipment which corresponds actually and changes a user's posture with said driving gear while holding 
a user by two or more body attaching parts wife a driving gear. 

[Claim 2] While the sensor which detects the active position of each driving gear is formed in said body 
attaching part and checking a user's posture and actuation based on the positional information from said 
sensor Virtual space somesthesis equipment according to claim 1 characterized by having space status 
management equipment which determines a user's next posture as the virtual space information list for 
giving said imagination reality based on said posture and the information on of operation, and orders 
said movement somesthesis equipment posture modification based on the contents of decision 
concerned, 

[Claim 3] It is virtual space somesthesis equipment according to claim 2 which said movement 
somesthesis equipment is equipped with one or more rotation rings made to rotate a user said whole 
body attaching part, and is characterized by said space status management equipment making a user's 
posture change by controlling said rotation ring. 

[Claim 4] Said space status management equipment is virtual space somesthesis equipment according to 
claim 2 characterized by controlling said movement somesthesis equipment to raise a user's motor 
function in operating each driving gear so that the operating range of each driving gear may be specified 
in range which raises human being's muscular power and repulsive force may be given. 
[Claim 5] It is virtual space somesthesis equipment according to claim 2 which said head wearing mold 
display is equipped with a timing means to give a user timing of operation with an image or voice, and is 
characterized by said space status management equipment measuring a user's athletic ability based on 
the sensor information from the timing which said timing means gave, and said movement somesthesis 
equipment. 

[Claim 6] Said space status management equipment is virtual space somesthesis equipment according to 
claim 2 characterized by controlling said movement somesthesis equipment to give the user concerned 
the weight for [ of a user ] carrying out improvement in flexibility from each driving gear. 
[Claim 7] Said movement somesthesis equipment is virtual space somesthesis equipment according to 
claim 1 characterized by having one or more loudspeakers and making said imagination voice made to 
correspond actually output from said loudspeaker. 

[Claim 8] Virtual space somesthesis equipment characterized by having said imagination somesthesis 
globe which corresponds actually and controls a motion of a user's hand by said driving gear while being 
constituted so that a user's hand may be equipped with two or more applied parts connected to the head 
wearing mold display which provides a user with imagination reality, and the driving gear. 
[Claim 9] virtual space somesthesis equipment according to claim 8 characterize by to have space status 
management equipment which control said somesthesis globe to form the sensor which detect the 
location of a finger in said somesthesis globe under supervise actuation of said driving gear , and to 
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restrict said user ringer location based on the finger positional information from said sensor , and the 
virtual space information for give said imagination reality . 

[Claim 10] Said space status management equipment is virtual space somesthesis equipment according 
to claim 9 characterized by making tactile feeling given to a finger by controlling said somesthesis globe 
to apply the force to a finger corresponding to the hardness of the body which virtual space information 
gives. 

[Claim 1 1] the virtual space somesthesis equipment according to claim 8 characterize by have space 
status management equipment which control said somesthesis globe for the sensor which detect the 
location of a finger and the inclination location of a wrist to be form in said somesthesis globe under 
supervise actuation of said driving gear , and to restrict said user finger wrist location based on the 
finger wrist positional information from said sensor , and the virtual space information for give said 
imagination reality . 

[Claim 12] Said space status management equipment is virtual space somesthesis equipment according 
to claim 1 1 characterized by making tactile feeling given to a hand by controlling said somesthesis globe 
to apply the force to a finger and a wrist corresponding to the hardness of the body which virtual space 
information gives. 

[Claim 13] Said somesthesis globe is virtual space somesthesis equipment according to claim 8 
characterized by said thing [ having had the flexible imagination plate-like part material which it 
corresponds actually, and a configuration is changed and is contacted in the palm ] since ****** to a 
palm is impressed. 

[Claim 14] Said somesthesis globe is virtual space somesthesis equipment according to claim 8 
characterized by having said imagination temperature control means to correspond actually and to give 
heat or cold energy to a hand. 

[Claim 15] While holding a user by the head wearing mold display which provides a user with 
imagination reality, and two or more body attaching parts with a driving gear While being constituted so 
that a user's hand may be equipped with two or more applied parts connected to said imagination 
movement somesthesis equipment which corresponds actually and changes a user's posture with said 
driving gear, and a driving gear Virtual space somesthesis equipment characterized by having said 
imagination somesthesis globe which corresponds actually and controls a motion of a user's hand by said 
driving gear. 

[Claim 16] Virtual space somesthesis equipment according to claim 15 characterized by having the 
motor function measuring device which consists of one or more sensors which measure said user's body 
condition, and space status management equipment which suspends a system when the sensor 
information from said motor function measuring device is inputted and said body condition serves as 
predetermined conditions. 

[Claim 17] Said head wearing mold display is virtual space somesthesis equipment according to claim 
15 characterized by giving a user 3 -dimensional scenography by displaying the image which was 
equipped with the independent image display section corresponding to each eye on either side, and used 
binocular parallax on either side and **** parallax from each image display section concerned. 
[Claim 18] While said head wearing mold display is equipped with the image taking-in means which 
can incorporate the image doubled with a user's field of view The image display section is constituted 
possible [ a change of the good failure of an external world check by looking ], and the body location 
within the actual scene incorporated from said image taking-in means is detected. While carrying out 
alignment of the image which said image display section should offer to the body within an actual scene 
and compounding it Virtual space somesthesis equipment according to claim 17 characterized by having 
space status management equipment which it is ordered so that it may be made to display on the image 
concerned from said image display section and an external world check by looking may be changed to a 
possible condition. 

[Claim 19] Said head wearing mold display is virtual space somesthesis equipment according to claim 
15 characterized by to have a voice-input means input a user's voice, and to have space status- 
management equipment which executes the instruction of operation corresponding to the input voice 
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analyzed while being a means control said head wearing mold display, said movement somesthesis 
equipment, and said somesthesis globe and analyzing the input voice from said voice-input means. 
[Claim 20] The virtual space somesthesis system characterized by making the information for giving 
said imagination reality between each virtual space somesthesis equipment at each user share while 
connecting two or more which virtual space somesthesis equipments claim 1 thru/or among 19. 



[Translation done.] 
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* NOTICES * 

JPO and IKPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 

3 in the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to virtual space somesthesis equipment. 
[0002] 

[Description of the Prior Art] In recent years, the technique which makes the imagination world 
accompanied by a sense of reality called virtual reality (virtual reality) thru/or virtual experience in a 
computer is developed. If this virtual experience technique is used, the three-dimension body displayed, 
for example on the computer screen by stereoscopic CG (computer graphics) can be lifted using an 
imagination hand (data glove). 

[0003] however, the image [ experience / conventional / virtual ] also the experience feeling and for 
actuation centering on vision - and reappearing to tactile feeling, the sense of heat, and the kinesthetic 
sense is not considered. For this reason, even if it operates the board, a control unit, etc. which are 
displayed as an image on a virtual space, it is deficient in a feeling of actuation etc. 
[0004] The drive simulator which combined hardware and graphic display, such as a handle of the actual 
thing and an actuation pedal, in the car driving school in order to compensate this feeling of actuation is 
used. In such a case, with screen equipment, although a large-sized screen etc. is combined with a 
simulator as an image display, since the image of the perimeter cannot be displayed 360 degrees, if 
compared with virtual experience, it will become scarce visually at a sense of reality. 
[0005] 

[Problem(s) to be Solved by the Invention] Thus, the equipment of the conventional virtual experience 
relation is mainly a thing based on vision, and does not act on the whole body. 
[0006] On the other hand, in order to solve a technical problem called reappearance of a feeling of 
actuation, when the simulator which used hardware is used and modification of a feeling of actuation is 
needed, the configuration of equipment must be changed and it must correspond. Therefore, it is difficult 
to deal with various change of a situation, such as specification modification for a simulation, flexibly 
by such simulator. 

[0007] Moreover, since the virtual reality function in which it described above by this kind of simulator 
cannot fully be demonstrated, the application which can be used will be limited to a drive simulator etc. 
[0008] This invention was made in consideration of such the actual condition, and aims at offering the 
virtual space somesthesis equipment which can feel not only an image but tactile feeling, the kinesthetic 
sense, etc. in virtual reality space. 
[0009] 

[Means for Solving the Problem] The 1 st invention made in order to solve the above-mentioned 
technical problem is the head wearing mold display which provides a user with imagination reality, and 
virtual space somesthesis equipment equipped with the imagination movement somesthesis equipment 
which corresponds actually and changes a user's posture with a driving gear while holding the user by 
two or more body attaching parts with a driving gear. 

[0010] Since this invention established such a means, in virtual reality space, not only an image but the 
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kinesthetic sense etc. can be felt, 

[001 1] The 2nd invention for technical-problem solution is set to the 1st above-mentioned invention. 
Next, to a body attaching part While the sensor which detects the active position of each driving gear is 
formed and checking a user's posture and actuation based on the positional information from a sensor It 
is virtual space somesthesis equipment equipped with the space status management equipment which 
determines a user's next posture as the virtual space information list for giving imagination reality based 
on a posture and the information on of operation, and orders movement somesthesis equipment posture 
modification based on the contents of decision concerned. 

[0012] Since this invention established such a means, a user's attitude control can be performed 
certainly. 

[0013] Next, the 3rd invention for technical-problem solution is equipped with one or more rotation 
rings which movement somesthesis equipment makes rotate a user the whole body attaching part in the 
2nd above-mentioned invention, and space status management equipment is virtual space somesthesis 
equipment which makes a user's posture change by controlling a rotation ring, 
[0014] Since this invention established such a means, realistic somesthesis can be given by the user. 
[0015] Next, the 4th invention for technical-problem solution is virtual space somesthesis equipment 
which controls movement somesthesis equipment to raise a user's motor function in operating each 
driving gear so that space status management equipment may specify the operating range of each driving 
gear in range which raises human being's muscular power and repulsive force may be given in the 2nd 
above-mentioned invention. 

[0016] Since this invention established such a means, it can heighten a user's athletic ability. 
[0017] Next, it has a timing means by which, as for a head wearing mold display, the 5th invention for 
technical-problem solution gives a user timing of operation with an image or voice in the 2nd above- 
mentioned invention, and the timing means of space status management equipment is virtual space 
somesthesis equipment which measures a user's athletic ability based on the sensor information from the 
given timing and movement somesthesis equipment. 

[0018] Since this invention established such a means, it can measure a user's athletic ability, 
[0019] Next, it is virtual space somesthesis equipment with which the 6th invention for technical- 
problem solution controls movement somesthesis equipment so that space status management equipment 
gives the user concerned the weight for [ of a user ] carrying out improvement in flexibility from each 
driving gear in the 2nd above-mentioned invention, 

[0020] Since this invention established such a means, it can raise a user's flexibility. 

[0021] Next, the 7th invention for technical-problem solution is virtual space somesthesis equipment to 

which movement somesthesis equipment equips with one or more loudspeakers, and the imagination 

voice made to correspond actually is made to output from a loudspeaker in the 1st above-mentioned 

invention. 

[0022] Since this invention established such a means, the presence by the sound can be given to a user, 
[0023] Next, the 8th invention for technical-problem solution is virtual space somesthesis equipment 
equipped with the imagination somesthesis globe which corresponds actually and controls a motion of a 
user's hand by the driving gear while being constituted so that a user's hand may be equipped with two 
or more applied parts connected to the head wearing mold display which provides a user with 
imagination reality, and the driving gear. 

[0024] Since this invention established such a means, in virtual reality space, not only an image but 
tactile feeling etc, can be felt. 

[0025] Next, in a somesthesis globe, the sensor which detect the location of a finger be form under 
supervise actuation of a driving gear, and the 9th invention for technical problem solution be virtual 
space somesthesis equipment equipped with the space status management equipment which control a 
somesthesis globe based on the finger positional information from a sensor, and the virtual space 
information for give imagination reality to restrict a user finger location in the 8th above-mentioned 
invention. 

[0026] Since this invention established such a means, a motion of a user's hand can be restricted 
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corresponding to the body on a virtual space. 

[0027] Next, the 10th invention for technical-problem solution is virtual space somesthesis equipment 
which makes tactile feeling given to a finger because space status management equipment controls a 
somesthesis globe to apply the force to a finger corresponding to the hardness of the body which virtual 
space information gives in the 9th above-mentioned invention. 

[0028] Since this invention established such a means, tactile feeling can be given to a finger according to 
the hardness softness of the body on a virtual space, 

[0029] The 1 1th invention for technical-problem solution is set to the 8th above-mentioned invention. 
Next, in a somesthesis globe The sensor which detects the location of a finger and the inclination 
location of a wrist is formed under supervising actuation of a driving gear. The finger wrist positional 
information from a sensor, It is virtual space somesthesis equipment equipped with the space status 
management equipment which controls a somesthesis globe based on the virtual space information for 
giving imagination reality to restrict a user's finger wrist location. 

[0030] Since this invention established such a means, the limit of operation corresponding to the body 
on a virtual space can be given to the whole hand including a finger wrist. 

[0031] Next, the 12th invention for technical-problem solution is virtual space somesthesis equipment 

which makes tactile feeling given to a hand because space status management equipment controls a 

somesthesis globe to apply the force to a finger and a wrist corresponding to the hardness of the body 

which virtual space information gives in the 1 1th above-mentioned invention. 

[0032] Since this invention established such a means, tactile feeling can be given to the whole hand 

which includes a finger wrist corresponding to the softness of the body on a virtual space, 

[0033] Next, a somesthesis globe is virtual space somesthesis equipment with which it was equipped 

with the flexible imagination plate-like part material which it corresponds actually, and a configuration 

is changed and is contacted in the palm since the 13th invention for technical-problem solution 

impressed ****** to a palm in the 8th above-mentioned invention. 

[0034] Since this invention established such a means, tactile feeling can be given to a palm 
corresponding to virtual reality. 

[0035] Next, the 14th invention for technical-problem solution is virtual space somesthesis equipment 
equipped with a temperature control means with an imagination somesthesis globe to correspond 
actually and to give heat or cold energy to a hand, in the 8th above-mentioned invention. 
[0036] Since this invention established such a means, temperature can be given to a hand corresponding 
to virtual reality. 

[0037] Next, while the 15th invention for technical-problem solution holds a user by the head wearing 
mold display which provides a user with imagination reality, and two or more body attaching parts with 
a driving gear While being constituted so that a user's hand may be equipped with two or more applied 
parts connected to the imagination movement somesthesis equipment which corresponds actually and 
changes a user's posture with a driving gear, and a driving gear It is virtual space somesthesis equipment 
equipped with the imagination somesthesis globe which corresponds actually and controls a motion of a 
user's hand by the driving gear, 

[0038] Since this invention established such a means, in virtual reality space, not only an image but 
tactile feeling, the kinesthetic sense, etc, can be felt, 

[0039] Next, the 16th invention for technical-problem solution is virtual space somesthesis equipment 

equipped with the motor function measuring device which consists of one or more sensors which 

measure a user's body condition, and the space status management equipment which suspends a system 

when the sensor information from a motor function measuring device is inputted and a body condition 

serves as predetermined conditions in the 1 5th above-mentioned invention. 

[0040] Since this invention established such a means, a user's safety can be planned. 

[0041] Next, the 17th invention for technical-problem solution is virtual space somesthesis equipment 

which gives a user 3-dimensional scenography by displaying the image which the head wearing mold 

display was equipped with the independent image display section corresponding to each eye on either 

side, and used binocular parallax on either side and **** parallax from each image display section 
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concerned in the 15th above-mentioned invention. 

[0042] Since this invention established such a means, the virtual reality used as stereoscopic vision can 
be given to a user. 

[0043] The 18th invention for technical-problem solution is set to the 17th above-mentioned invention. 
Next, a head wearing mold display While having the image taking-in means which can incorporate the 
image doubled with a user's field of view While carrying out alignment of the image which the image 
display section is constituted possible [ a change of the good failure of an external world check by 
looking ], should detect the body location within the actual scene incorporated from the image taking-in 
means, and the image display section should offer to the body within an actual scene and compounding 
it It is virtual space somesthesis equipment equipped with the space status management equipment 
which it is ordered so that it may be made to display on Hie image concerned from the image display 
section and an external world check by looking may be changed to a possible condition. 
[0044] Since this invention established such a means, it can set the body in a virtual space by the actual 
scene, and can give it to a user. 

[0045] The 19th invention for technical-problem solution is set to the 15th above-mentioned invention. 
Next, a head wearing mold display While having a voice input means to input a user's voice, being a 
means to control a head wearing mold indicating equipment, movement somesthesis equipment, and a 
somesthesis globe and analyzing the input voice from a voice input means It is virtual space somesthesis 
equipment equipped with the space status management equipment which executes the instruction of 
operation corresponding to the analyzed input voice. 

[0046] Since this invention established such a means, a user can give an instruction to a system easily 
with voice. 

[0047] Next, the 20th invention for technical-problem solution is a virtual space somesthesis system 
which makes the information for giving the imagination reality to each user between each virtual space 
somesthesis equipment share while connecting two or more which virtual space somesthesis equipments 
among invention of the above 1-1 9th. 

[0048] Since this invention established such a means, each user on each virtual space somesthesis 

equipment can get the virtual reality which was common on the same virtual space. 

[0049] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained. 
[0050] (Gestalt of implementation of the 1 st of invention) Drawing 1 is the whole block diagram 
showing an example of the virtual space somesthesis equipment concerning the 1st operation gestalt of 
this invention, and drawin g 2 is the block diagram showing the functional configuration of the virtual 
space somesthesis equipment of this operation gestalt. 

[005 1 ] This virtual space somesthesis equipment performs status management in a virtual space when 
the location migration by migration of a body or walk etc. occurs by actuation of a user while managing 
the posture of the user 5 in a virtual space, and a location. That is, as shown in drawing 1 and drawing 
2 , it connects with space status management equipment 201 electrically, and the body 100 of 
somesthesis equipment, a head mount display 202, the somesthesis globe 203, and the virtual space data 
storage 200 are constituted. In addition, you may make it build this space status management equipment 
201 and the virtual space data storage 200 into the body 100 of somesthesis equipment. 
[0052] Moreover, the body 100 of somesthesis equipment consists of movement somesthesis equipment 
204 and a motor function measuring device 205, and a right hand side and a sensor are attached on the 
equipment base 1 shown in drawing 1 , and it is constituted. That is, it has the structure where the order 
rotation ring 3 was attached through the inclination mechanical component 4 from the equipment base 1 , 
and right-and-left rotation Ring 2 was further attached inside the order rotation ring 3. A user 5 goes 
inside right-and-left rotation Ring 2, the somesthesis globe 203 is attached, it equips with a head mount 
display 202, and the setup of equipment completes each joint in the condition of having fixed to the 
mechanical component (after-mentioned). 

[0053] The functional configuration which becomes drawing 2 from each mechanical component, 
sensor, and computer which constitute virtual space somesthesis equipment is shown like the above. 
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Furthermore, as for these each part 200-205, the detail configuration is shown in drawing.! - drawing! . 

[0054] Drawing 3 is the block diagram showing the example of a configuration of space status 
management equipment. 

[0055] The head mount display control section 207, the globe control section 208, the movement 
somesthesis device control section 209, and the motor function test section 210 are connected to the 
space status management section 206, and space status management equipment 201 is constituted. 
[0056] From the virtual space data storage 200 which memorizes environmental data, sound data, body 
data, etc., the space status management section 206 inputs each of these data, and builds a virtual space. 
Moreover, based on the information acquired through each control sections 207-209 corresponding to 
each connected equipments 202-205, and a test section 210, the image with which a user 5 should be 
provided, its body condition, etc. are judged. Furthermore, control of each equipments 202-204 by 
control sections 207-209 is realized by giving directions to each control sections 207-209. 
[0057] That is, the head mount display control section 207, the globe control section 208, the movement 
somesthesis device control section 209, and the motor function test section 210 incorporate the signal 
from the head mount display 202 which corresponds, respectively, the somesthesis globe 203, 
movement somesthesis equipment 204, and the motor function measuring device 205, and control these 
according to the space status management section 206. Below, each control sections 207-209 and a test 
section 210 are explained concretely. 

[0058] First, the head mount display control section 207 consists of the head mount display location 
recognition sections 214 which input the image control section 21 1 which controls the image of right 
and left of a display, the camera image input section 212 which inputs a camera image on either side, the 
voice recognition section 213 which recognizes a user's utterance sound and the sense of a head mount 
display, and the location in the inside of a virtual space from each sensor. 

[0059] Next, the globe control section 208 is equipped with the left globe location recognition section 
216 and the right globe section location recognition section 221 which grasp the location of the globe 
203 in the inside of a virtual space. Moreover, it has the left globe actuation detecting element 21 5 and 
the right globe actuation detecting element 220 which detect a motion of each finger and a palm, and a 
globe location and performance information are transmitted to the space status management section 206. 

[0060] Moreover, when the body is touching the hand, and temperature information is included in the 
body data from the information transmitted to the space status management section 206 from the globe 
control section 208, and the positional information of the body data arranged all over a virtual space and 
it puts in, a control demand is outputted from the space Research and Data Processing Department 206. 
In this case, it corresponds, and the globe control section 208 is equipped with the left globe sense-of- 
heat reappearance section 217 and the right globe sense-of-heat reappearance section 222, and these 
sense-of-heat reappearance sections 217,222 control the temperature control component on a globe 203. 
[0061] Moreover, corresponding to "recognition in the condition that the hand touched the body" in the 
space status management section 206, the left globe feel reappearance section 218 and the right globe 
feel reappearance section 223 are formed in the globe control section 208, and these feel reappearance 
sections 218,223 control the link currently installed in the globe 203 so that the feel may be reproduced 
in a finger or the palm. 

[0062] Next, the movement somesthesis device control section 209 consists of the body actuation 
detecting element 224 which detects actuation of a user's body region, the attitude control section 225 
which controls a user's 5 posture by controlling each mechanical component on movement somesthesis 
equipment 204 based on the directions from the space status management section 206, inside ring 
control 226, and outside ring control 227. 

[0063] Next, the motor function test section 210 inputs information from the sensor which measures the 
value of body physiological functions, such as a user's blood pressure and a heart rate, and consists of 
the body data input sections 228 which transmit information to the space status management section 
206. 
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[0064] Drawing 4 is the block diagram showing the example of a configuration of a head mount display. 

[0065] The left-hand side graphic display section 230 which acts on a user's 5 left eye, and the left-hand 
side liquid crystal section 23 1 which performs transparency / un-penetrating are formed in the head 
mount display 202 of this operation gestalt. [ of this graphic display ] The right-hand side graphic 
display section 232 and the right-hand side liquid crystal section 233 are formed also like the right eye. 
[0066] These graphic display section 230,232 displays the image which was decided with space status 
management equipment 201 and which should be displayed based on actuation of a virtual space 
condition and a user 5. This image information is transmitted from the image control section 21 1 of the 
head mount display control section 207. moreover, right and left - separate graphic display is performed 
for making it possible to display an image in three dimensions and to see a virtual space. 
[0067] The liquid crystal section 231,233 of both eyes is penetrated when seeing the condition of a 
virtual space to coincidence, looking at an appearance, and when seeing a virtual space thing, it 
presupposes un-penetrating. That is, it is for seeing image composition and the usual scene. In addition, 
control of the liquid crystal section 23 1 ,233 is performed based on the information on virtual space data, 
and also it is controllable by instruction of a user 5. 

[0068] Moreover, the head mount display 202 is equipped with the left-hand side camera 234 and the 
right-hand side camera 235, in order to display a camera image all over a virtual space and to 
incorporate an outer scene to a virtual space. These cameras 234,235 have parallax by right and left in 
order to display 3 -dimensional scenography all over a virtual space. 

[0069] Moreover, virtual space somesthesis equipment can be controlled now also by voice besides the 
usual keyboard and a mouse with this operation gestalt For this reason, the voice input section 236 for 
an instruction and conversation which used voice input is formed in the head mount display 202. 
[0070] Furthermore, in order to carry out the playback output of the sound field of a virtual space 
according to the actuation of a user 5 and the condition of being placed in a virtual space, the left-hand 
side voice output section 238 and the right-hand side voice output section 239 are formed. In order to 
detect the direction and location which the location of a head-mounted display 202, the monitor of 
operating state, and the user have turned to, the three-dimension sensor 237 is formed. 
[0071] Drawing 5 is the block diagram showing the example of a configuration of a somesthesis globe. 
[0072] A globe 202 consists of each sensors 241-244,247,248 and mechanical components 245,246 
which supervise the condition of a finger or a hand. 

[0073] In order to detect the condition of each finger, the left sensor 241 and the right sensor 242 are 
formed. The sensor information which these sensors 241,242 detect is transmitted to the left globe 
actuation detecting element 215 of the globe control section 208 which constitutes space status 
management equipment 20 1 , and the right globe actuation detecting element 220. 
[0074] Moreover, in order to detect the location of the hand in a virtual space (arm), the left three- 
dimension sensor 243 and the right three-dimension sensor 244 are formed. Right-and-left three- 
dimension sensor information is also transmitted to the left globe location detecting element 216 of the 
globe control section 208, and the right globe location detecting element 221. 

[0075] The condition of having held the body all over a virtual space based on actuation and positional 
information of a globe 202 is detected in the space status management section 206. The left globe feel 
reappearance section 217 or the right globe feel reappearance section 222 outputs a control signal with 
the directions corresponding to this detection. In order to move a user's 5 finger according to this control 
signal, the left mechanical component 245 and the right mechanical component 246 are formed in the 
globe 202. 

[0076] Moreover, if it corresponds to the above-mentioned body grasp and temperature data are set as 
the held body, the control signal for sense-of-heat reappearance of the left globe sense-of-heat 
reappearance section 218 or the right globe sense-of-heat reappearance section 223 will be outputted. 
According to this control signal, left temperature-control section 247a for controlling globe temperature 
and right temperature-control section 248a (for example, it consists of a Peltier device and an electronic 
formula heater) are prepared in the globe 202. Moreover, corresponding to such left temperature-control 
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section 247a and right temperature-control section 248a, thermo-sensor 247b and thermo-sensor 248b 
are prepared, and the detecting signal outputs to each globe sense-of-heat reappearance section 218,223. 
[0077] In addition, the thumb sensor which supervises the condition of a finger, an index finger sensor, a 
middle finger sensor, a third finger sensor and a digims-minimus sensor, the wrist sensor A that 
supervises the condition of a wrist, the wrist sensor B, the wrist sensor C, and the wrist sensor D are 
formed in the left sensor 241 and the right sensor 242. A thumb mechanical component, an index finger 
mechanical component, a middle finger mechanical component, a third finger mechanical component 
and a digitus-minimus mechanical component, the contact pressure mechanical component A that is 
equivalent to the wrist mechanical component A, the wrist mechanical component B, the wrist 
mechanical component C and the wrist mechanical component D, and a palm further, and the contact 
pressure mechanical component B are formed in the right mechanical component 246 and the left 
mechanical component 246. 

[0078] Drawing 6 is the block diagram showing the example of a configuration of movement 
somesthesis equipment. 

[0079] Movement somesthesis equipment 204 considers two rings of the rotation ring 3 before and after 
being held at right-and-left rotation Ring 2 supported to the inclination mechanical component 4 on the 
equipment base 1 and its base, and its right-and-left rotation Ring 2 and preparing inside as main 
configurations. Each sensor 25 1 and each mechanical component 252 which detect the condition of a 
user's body region are attached and constituted by these rotation Ring 2 and 3. In addition, inclination 
sensor 4a and inclination mechanical-component 4b which are displayed on the sensor 251 and 
mechanical component 252 of drawing 6 by including make the inclination mechanical component 4 
one, and it is constituted. 

[0080] Moreover, each mechanical component except the inclination mechanical component 4 holds a 
user's 5 body in the order rotation section 3. In fact, the mechanical component 252 and sensor 251 by 
which drawing 6 corresponds are united, and each mechanical component is constituted. Head 
mechanical-component A/B, head sensor A/B and regions-of-back mechanical-component A/B, and 
regions-of-back mechanical-component A/B, Lumbar part mechanical-component A/B, lumbar part 
sensor A/B and bottom part mechanical-component A/B, and bottom part sensor A/B, Left shoulder 
section mechanical-component A/B, left shoulder section sensor A/B and right shoulder section 
mechanical-component A/B, and right shoulder section sensor A/B, Left elbow section mechanical- 
component A/B, left elbow section sensor A/B and right elbow section mechanical-component A/B, and 
right elbow section sensor A/B, Left knee region mechanical-component A/B, left knee region sensor 
A/B and right knee region mechanical-component A/B, right knee region sensor A/B and left leg section 
mechanical-component A/B, left leg sensor A/B and right leg section mechanical-component A/B, and 
right leg section sensor A/B are a pair. Moreover, the right-and-left rotation sensor section of the sensor 
section 25 1 , the rotation-before and after right-and-left rotation mechanical-component 253 and the 
sensor section 251 sensor section, and the order rotation mechanical component 254 also become a pair, 
and are constituted by one. 

[0081] Moreover, the order rotation section ring 3 is equipped with the environmental voice output 
section A, the environmental voice output section B, the environmental voice output section C, and the 
environmental voice output section D for perimeter environmental sound playback (not shown). 
Furthermore, the equipment base 1 is equipped with emergency shut down sensor la. 
[0082] Here, as shown in drawing 6 , the sensor information from a sensor 25 1 is transmitted to the body 
actuation detecting element 224 of the movement somesthesis device control section 209 which is the 
configuration function of space status management equipment 201, is further transmitted to the space 
status management section 206, and turns into body information in a virtual space. With space status 
management equipment 201, this body region information, globe information, etc. are judged 
synthetically, and a user's 5 posture is determined. This attitude information is given to the attitude 
control section 225 of the space status management section 206 to the movement somesthesis device 
control section 209, and the attitude control section 225 outputs the control signal based on attitude 
information. Each mechanical component 252 performs drive actuation according to this control output. 
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[0083] Moreover, attitude information is also given to the outside ring control 226 and the inside ring 
control 227 of space status management equipment 201. The outside ring control 226 and the inside ring 
control 227 output a control signal corresponding to attitude information. The right-and-left rotation 
mechanical component 253 and the order rotation mechanical component 254 carry out the rotation 
(rotation) drive of the rotation ring 3 before and after operating according to this control signal to right- 
and-left rotation Ring 2 or the cross direction which operates to a longitudinal direction to a right-and- 
left cross direction. 

[0084] Drawing 7 is the block diagram showing the example of a configuration of a motor function 
measuring device. 

[0085] The motor function measuring device 205 collects the data for house keeping of the 
physiological function a user's 5 body, and consists of the blood-pressure-measurement sensor 261 and 
the heart rate measurement sensor 262 which were built into movement somesthesis equipment 204. 
[0086] The measured value collected by each sensor 261,262 is transmitted to the body data input 
section 228 of the motor function test section 210 in space status management equipment 201. In the 
body data input section 228, this measured value is transmitted to the space status management section 
206. If abnormalities are in body physiology data here, the space status management section 206 will 
perform automatic stay of this equipment etc. Moreover, the space status management section 206 looks 
at condition change by collecting these data continuously. 

[0087] Next, actuation of the virtual space somesthesis equipment in this operation gestalt constituted as 
mentioned above is explained. With this virtual space somesthesis equipment, environmental data, 
sound data, body data, etc. are inputted from the virtual space data storage 200 centering on the space 
status management equipment 201 which has generalized the whole, and a virtual space is built. 
Moreover, by a globe 203, movement somesthesis equipment 204, a head mount display 202, and the 
motor function measuring device 205 being formed, while the posture of the user in a virtual space and a 
location are managed, status management in a virtual space when the location migration by migration of 
a body or walk etc. occurs is performed by actuation of a user. 

[0088] Moreover, a head mount display 202, a globe 203, movement somesthesis equipment 204, and 
the motor function measuring device 205 are connected to space status management equipment 201, and 
the image and body condition with which a user is provided are judged based on the various information 
sent from each [ these ] device. 

[0089] The image displayed on a head mount display is decided based on the information on the three- 
dimension sensor of HMD, the three-dimension sensor of a globe, a globe actuation detecting element, 
and a body actuation detecting element. Therefore, although the image according to virtual space data is 
displayed, these sensors and a means detect the direction which the user has turned to, and body 
actuation of walking, holding immediately after this equipment starting, and it is transmitted to space 
status management equipment 201 . Based on these information, the image with which the user in a 
virtual space is provided with space status management equipment 201 is updated. That is, if actuation 
along which a user 5 walks is carried out, it will be updated according to the rate which walks also along 
an image. A user is provided with this image from the image control section 21 1 . Moreover, it is also 
possible to incorporate the image of a camera in this system and to give a synthetic indication all over a 
virtual space. 

[0090] Moreover, when the body all over a virtual space is touched by hand and temperature data are set 
as the body, the sense of heat is reproduced by the sense-of-heat reappearance section of a globe 202. On 
the other hand, in the tactile feeling reappearance section, when it is judged that the finger touched the 
body from the body all over a virtual space and the location of the digiti manus, the link of the target 
finger is lengthened and a feel is reproduced. The physical relationship of a body and a finger is 
managed with space status management equipment 201 . In addition, in the globe actuation detecting 
element 215,220, the location of each finger is detected and it is transmitted to space status management 
equipment 201. 

[0091] In movement somesthesis equipment 204, each joint is supported by the mechanical component 
252, and a motion of a joint is sensed by the body actuation detecting element 251 . moreover, the 
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information from the space status management section 209 is boiled, it is based, the posture of the body 

is controlled by the attitude control section 225 of the movement somesthesis device control section 209, 

and, similarly an internal and external ring is controlled by the outside ring control 226 and the inside 

ring control 227 based on the information from the space status management section 206. 

[0092] About whether for processing of the above each part to follow what kind of circumstances, and to 

be performed from the time on system **, system-wide flow is explained later on. 

[0093] Drawing 8 is the flow chart showing overall processing of virtual space somesthesis equipment. 

First, if this equipment (virtual space somesthesis equipment) is started, from the virtual space data 

storage 200, environmental data, body data, sound data, etc. will be inputted into the space status 

management section 206 (si), and a virtual space will be built (s2). 

[0094] Thereby, a user 5 becomes possible [ seeing the image of a virtual space through the head mound 
display 202 ] (s3). This is an image based on the result to which posture location evaluation all over the 
virtual space corresponding to a user's 5 body condition was carried out in space status management 
equipment 206. That is, the sense and locations of a body region, such as the head mound display 202 
and an arm, and a foot, are calculated from the variation from an initial state, control of determining an 
image is performed, and images including the evaluation result are outputted from a display 202 (s3). 
[0095] Then, if a feel is reproduced and temperature data are further set up as control of a globe 203 
when a user's 5 hand touches a body, control of the sense of heat being reproduced will be performed 
(s4). 

[0096] As for actuation of a body region, detection or a limit is performed by movement somesthesis 
equipment 204. Based on previous variation of operation, the location in a user's 5 virtual space is 
evaluated, and this is performed by comparing with a space limit (s5). 

[0097] Moreover, in order to detect a user's 5 physical abnormalities, when motor function measurement 
data is estimated by the motor function measuring device 205 (s6) and abnormalities are detected, a 
deactivate request is immediately outputted from space status management equipment 201. When a 
series of control is completed, the existence of a deactivate request is checked (s7). 
[0098] This equipment will be suspended if there is a deactivate request which the automatic-stay 
demand or the user itself advanced here (s7:Yes) (s8). If there is no deactivate request (s7:No), it will 
return to step s3 and a series of processings will be repeated. 

[0099] Although the above is overall processing in virtual space somesthesis equipment, it realizes 
because space status management equipment 201 makes various judgments based on the information 
from various sensors prepared in a head mount display 202, a globe 203, movement somesthesis 
equipment 204, and the motor function measuring device 205 as mentioned above and these processings 
perform various kinds of control to these equipments 202,203,204. Then, processing of space status 
management equipment 201 is explained to a detail below. 

[0100] Drawing 9 is the flow chart showing processing of space status management equipment. 
[0101] Starting of this equipment inputs an initial data from the virtual space data storage 200 (tl). 
There are sound data besides body data, such as environmental data, such as a situation of the room and 
lighting, a table arranged in the room, and a cop, temperature data, etc. as this data. This data 
information is based and a virtual space is built by the space status management section 206 (t2). 
[0102] Next, at least a user's 5 each part of the body is fixed to each mechanical component of 
movement somesthesis equipment 204, it is further equipped with ahead mount display 202 and a globe 
203, and the initial state of the body is set up (t3). This will set up the body for lying prone, if the case 
where it swims is made into an example. 

[0103] After initialization is completed, a user body condition is inputted. First, the sense and location of 
a head mount display 202 are inputted into the HMD location recognition section 214 from the three- 
dimension sensor 237 as a direction turned to (t4). Then, the location of a globe 202 is inputted into the 
globe control section 208 from each sensor 241 grade (t5), and body conditions, such as an arm and a 
foot, are further inputted into the body actuation detecting element 224 from the sensor 251 of 
movement somesthesis equipment 204 (t6). 

[0104] If these sensors input is completed, the variation from the initial state (or body condition in front 
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of 1 cycle) of each body will be calculated by the space status management section 206. That is, first, the 
sense of a head mount display 202 and the variation of a location are calculated (t7), and the variation of 
a globe location is calculated continuously (t8). Furthermore, the variation of body actuation, such as an 
arm, a foot, and the head, is calculated (t9). After count of each variation is completed, a user's 5 
condition in a virtual space is evaluated (tl 0). Thereby, a user is in which location in a virtual space, and 
it is grasped what kind of posture it is. 

[0105] Next, in order to determine the image with which a user 5 is provided, the existence of a 
synthetic demand of a camera image and a virtual space is judged first (tl 1). If there is a demand of a 
camera image, synthetic processing with the camera image from the camera 234,235 of a head mount 
display 202 inputted through the camera image input section 212 and a virtual space will be performed 
in the space status management section 206 (tl2). Furthermore, this synthetic image is displayed on a 
head mount display 202 (tl3). 

[0 1 06] On the other hand, when there is no synthetic demand of a camera image (tl 0:No), only the 
display of a virtual space is displayed on a head mount display 202 (tl3). In addition, the condition of 
the body, a synthetic demand of a camera image, etc. are taken into consideration by this display. 
[0107] After the image displayed on a head mount display 202 is determined, the feel of a hand and 
reappearance processing of the sense of heat are performed. First, the location of the body all over a 
virtual space and the location of a globe are evaluated by the space status management section 206 (tl4). 
Here, when the location of a globe crosses the body, a feel is reproduced based on the information 
acquired in (tl4:Yes) and an initial-data input (tl5). This tactile feeling reappearance is realized because 
the mechanical component 245,246 of a globe 202 drives by control from the globe control section 208. 
When the location of a body and a globe is separated (tl4:No), reappearance of a feel is not carried out 
(tl 6), but progresses to step t20. 

[0108] When there is reappearance of a feel, a reappearance judgment of the sense of heat is made 
frirther (tl7). If temperature data are set as the objective initial data (tl7:Yes), as for this, the sense of 
heat will be reproduced by a user's hand according to this value (tl 8). According to the control from the 
globe control section 208, this sense-of-heat reappearance is realized because the temperature-control 
sections 247a and 247b perform temperature rise descent. When there are no temperature data, 
reappearance of the sense of heat is not carried out (tl 9). 

[01 09] The existence of a space limit is judged after the feel of a hand, and reappearance decision of the 
sense of heat. The restriction in space is range where the user is having it permitted to move all over a 
virtual space. For example, when a certain room is reproduced all over a virtual space, the range along 
which he can walk is the location of the wall of the room, and a minimum serves as a floor. Moreover, 
when the sky is reproduced in a virtual space, there will be no space limit. 
[01 10] Here, based on the information on an initial data (or information in front of 1 cycle), the 
existence of a space limit is judged first (t20). When there is a Hmit, (t20:Yes) and this limit information 
are inputted (t21). When there is no space hmit, (t20:No) and a limit of the body of operation are not 
carried out (t22), but progress to step t27. 

[01 1 1] When there is a space limit, the operating range of a body region is judged by the space status 
management section 206 from the body location in environmental data and a virtual space etc. (t23). For 
example, in the scene of walking along a floor and rising a previous stairway, while the limit of a foot of 
operation is walking along a floor, there is no level difference in actuation of a foot on either side, but 
when rising a stairway, the lower hmit of foot actuation is different by right and left. 
[01 12] When a body region exceeds a space limit (t23:Yes), a limit of an object body region of 
operation is performed (t24). This limit of operation is realized by control of the mechanical component 
252 from the attitude control section 225 of the movement somesthesis control section 209. In addition, 
with a limit [ less than ], a limit of operation is not performed (t25). The comparison of this body region 
and a space limit is performed about all body regions (t26-t23). That is, steps t23-t26 are repeated until 
space limit processing finishes about whole body soma grade. 

[0113] Next, the input of a body region is performed from each sensor 25 1 of movement somesthesis 
equipment 204 (t27). This is for performing a user's 5 body attitude control, and internal and external 
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ring control. In addition, the above-mentioned space control (t20-t26) is control performed 
corresponding to the spatial conditions in a virtual space, and is control of the posture in which control 
performed here is performed corresponding to actuation of a user 5, an environment, etc. 
[01 14] By attitude control, evaluation of the body region and environmental condition which were 
inputted is first performed to this ** in the space status management section 206 (t28). An 
environmental condition is body data which constitute the location in a user's virtual space, and space. 
The inside ring 3 is controlled by the cross direction based on this evaluation (t29). Outside Ring 2 is 
similarly controlled by the longitudinal direction (t30). 

[01 15] Next, the existence of sound effect generating is determined by the existence of sound effect data 
(t31). Here, if there are sound data (t31:Yes), a sound will be outputted according to sound data (t32). 
When there are no sound data, (t3 1 :No) and a sound are not outputted (t33). 

[01 16] If processing of these single strings is completed, the existence of a deactivate request will be 
checked in the space status management section 206 (t34). This deactivate request has the abnormalities 
of body physiology data besides the instruction by a user's utterance, a timer, etc. This equipment will be 
suspended if there is a deactivate request (t34:Yes) (t35). If there is no deactivate request (t34:No), it 
will return to step t4 and these processings will be again performed from the sense location input of a 
head mount display. 

[01 17] As mentioned above, since the virtual space somesthesis equipment concerning the gestalt of 
operation of this invention controlled each of these equipments by space status management equipment 
201 while forming a head mount display 202, a globe 203, and movement somesthesis equipment 204, it 
can feel not only an image but tactile feeling, temperature, an image, voice, the kinesthetic sense, and 
balance sense in virtual reality space. Thus, since an image, tactile feeling, the sense of heat, and the 
kinesthetic sense are reproduced on virtual reality space and it has a flexible space layout function, an 
environment, the virtual control board, etc. of virtual reality space can be set up freely, and retrieval of 
various simulation and a usually dangerous place etc. can be experienced in virtual reality. 
[01 18] Moreover, according to this operation gestalt, since space status management equipment 201 was 
made to carry out drive control of each mechanical component in movement somesthesis equipment 204 
grade based on the information from each sensor of operation, the image and voice united with the 
actual motion of a user can be given from head mount display 202 grade. That is, while performing the 
renewal of an image doubled with actuation of a user since unitary management was carried out, 
generating of a sound effect, etc., such as a posture of the display image of a head mount display, a 
sound effect, and the body, the feeling to the bodies, such as attitude control according to the situation in 
a virtual space, is controllable by space status management equipment 201 . 

[01 19] Moreover, since the image with which a user is provided follows a motion of the body decided 
by the sense of the display by the three-dimension gyroscope sensor which detects the sense of a head 
mount display, and the mechanical component which supports each joint of the body, it can offer a more 
realistic virtual space image. 

[0120] Furthermore, in order to raise presence more, the sound when using sound equipment, for 
example, operating the switch on a control panel, the sound of the device which begins to move by the 
actuation, etc. are reproducible. Therefore, virtual experience of the feeling of actuation of a switch 
besides graphic display etc. can be carried out all over virtual reality space. 
[0121] Although the information used with this equipment is managed with virtual space status 
management equipment, by transmitting this information using various means of communications, the 
distant part can also share a virtual space and the education in a remote place etc. can be performed 
effectively in it 

[0122] Thus, since unlike virtual space somesthesis equipment the virtual space somesthesis equipment 
of this operation gestalt can be touched by the direct hand, touches the body in a virtual space directly 
and can carry out the direct somesthesis of the objective texture, it can omit the mock-up at the time of 
the product manufacture performed conventionally etc., and can perform compaction of cost and a 
development cycle. Moreover, since the simulation also of the actuation performed by an activity etc. 
can be carried out, it can be used also for training of various activities. Operating procedure etc. can be 
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practiced if a control panel etc. is manufactured in a virtual space. Moreover, even if it does not actually 
manufacture a control panel, operability can be examined, and an effective cost cut can be aimed at 
[0123] (Gestalt of implementation of the 2nd of invention) The 1st operation gestalt explained 
processing of space status management equipment 201 to the overall functional configuration list of 
virtual space somesthesis equipment, following and the 2- the 5th operation gestalt explains each of the 
globe 203 in the virtual space somesthesis equipment of the 1st operation gestalt, a head mount display 
202, movement somesthesis equipment 204, and the motor function measuring device 205 in detail, 
furthermore the 6th operation gestalt -- this the 1- the concept of the virtual space data with which the 
virtual space somesthesis equipment explained with the 5th operation gestalt should be provided is 
explained. 

[0124] This operation gestalt explains the globe 203 in the virtual space somesthesis equipment of the 
1st operation gestalt In addition, the functional configuration of a globe 203 is as the 1st operation 
gestalt having shown to drawing 5 . 

[0125] the palm realized by finger feel reappearance / actuation detection function in which a globe 203 
is realized by the mechanical component 245,246 and sensors 241-244 in drawings , and the contact 
pressure mechanical component of a mechanical component 245,246 it has the feel reappearance 
function and the temperature reappearance function realized by the temperature-control sections 247a 
and 248a and thermo sensors 247b and 248b. 

[0126] First, the configuration about finger feel reappearance / actuation detection function is explained 
using dra wing 10 and drawing 1 1 . Drawing 10 is the block diagram showing the drive part and sensor 
part which are arranged at the back side of the hand of a globe, it gives the same sign to the same part as 
drawing 1 - drawin g 9 , omits explanation, and describes only a part different here, moreover, drawing 
11 - the palm of the hand of a globe -- it is the block diagram showing the drive part and sensor part 
which are arranged at a side, and the same sign is given to the same part as drawin g.! - draw jngJO , 
explanation is omitted, and only a part different here is described. 

[0127] The component about finger feel reappearance / actuation detection function in a globe 203 
consists of the finger mechanical component and the sensor 404, the three-dimension sensor 243 (in the 
case of a right hand, it is the mree-dimension sensor 244) and the wrist mechanical component and the 
sensor 405 which are formed in the body 400 of a globe with which a wrist is equipped, and the fingertip 
link 401 , the joint link 402 and the wrist link 403 where a user 5 is taken in his hand. In addition, 
although drawing 10 and drawing 1 1 show the case of a left hand, they are constituted like [ a right 
hand ] a left hand. 

[0128] Here, the sensor 241 (in the case of a right hand, it is a sensor 242) and mechanical component 
245 (in the case of a right hand, it is a mechanical component 246) respectively corresponding to a 
finger mechanical component and sensor 404 list in a wrist mechanical component and a sensor 405 are 
constituted by one. 

[0129] A globe 203 is still more specifically attached in a finger mechanical component and a sensor 

404 through the joint link 402 where the wire 399 was formed in each joint from the fingertip link 401 
of each finger. The movable range of each finger is determined by changing the wire die length during a 
link (henceforth the die length of a link) into the body in a virtual space collectively by the finger 
mechanical component and the sensor 404. The die length of a link is supervised by the sensor 241,242, 
and directions of the excursion from space status management equipment 201 are given to a mechanical 
component 245,246. A mechanical component 245,246 gives the reaction force of the body currently 
touched in the virtual space, or it fixes it so that it may not move from an excursion. 

[0130] Moreover, a wire 399 is attached in a wrist mechanical component and a sensor 405 from the 
wrist link 403, the wire die length between the wrist links 403 is supervised by the sensor 241 ,242, and 
directions of the excursion from space status management equipment 201 are given to a mechanical 
component 245,246. A mechanical component 245,246 gives the reaction force of the body currently 
touched in the virtual space, or it fixes it so that it may not move from an excursion. In addition, as 
shown in drawing 10 and drawing 1 1 , four sets of sets of a wrist mechanical component and a sensor 

405 are prepared. 
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[0131] Moreover, in order to supervise the location of an arm, a location, an inclination, and passing 
speed are supervised by the three-dimension sensor 243,244. 

[0132] next, drawing 12 -- using -- a palm - the configuration about a feel reappearance function is 
explained, drawing 12 - the palm of a globe - it is the block diagram showing the drive part which feels 
tactile feeling, and the same sign is given to the same part as d rawing 1 - drawing!! , explanation is 
omitted, and only a part different here is described, the palm in a globe 203 - the component about a 
feel reappearance function consists of the feel section 501 prepared between the mechanical component 
505 before and after preparing in the body 400 of a globe, the link mechanical component 504 prepared 
in the order [ this ] mechanical component 505, the link A502 and link B503 which were attached in the 
link mechanical component 504, and a link A502 - a link B503. 

[0133] concrete - a palm - a feel reappearance function gives a feel to a palm by the feel section 501 . 
For this reason, the stop section 507 is fixed in middle, and a link A502 and a link B503 are rotated 
focusing on the stop section 507. As shown in drawing 12 (b), it has structure which the feel section 501 
is pushed and transforms because the migration section 508 of the link mechanical component 504 
moves a link A502 in the die-length direction, and is doubled with the body configuration in a virtual 
space. Moreover, when the migration section 509 of the link mechanical component 704 moves a link 
B503 in the height direction, it has the structure where an include angle with a hand can be changed. 
Furthermore, it has the feel section 501 and the structure where the distance of a hand can be changed, 
by the order mechanical component 505. 

[0134] Next, the configuration about a temperature reappearance function is explained using drawing 
13 . Drawing 13 is drawing showing the temperature-control section for feeling the temperature sense in 
a globe, and the example of arrangement of a thermo sensor, it gives the same sign to the same part as 
drawing 1 - drawing 12 , omits explanation, and describes only a part different here. Temperature- 
control section 247a (in the case of a right hand, it is temperature-control section 248a) is attached in the 
background (a palm and opposite side) of the feel section 501 , and, as for the component about the 
temperature reappearance function in a globe 203, it has come to attach thermo-sensor 247b (for it to be 
thermo-sensor 248b in the case of a right hand) in temperature-control section 247a. 
[0135] Here, the temperature-control sections 247a and 248a give temperature information to the feel 
section 501 , and thermo sensors 247b and 248b have structure which controls temperature. 
[0136] Next, actuation of the virtual space somesthesis equipment in this operation gestalt constituted as 
mentioned above is explained. 

[Of operation detection functional] drawing 14 is drawing showing signs that location detection is 
performed in the drive list of each finger. 

[0137] As shown in this drawing, in the virtual space somesthesis globe 203, the wire 399 is connected 
to the finger mechanical component and the sensor 405 through the fingertip link 401 and the joint link 
402 with which each part of a finger was equipped. By sending out a wire 399 from a finger mechanical 
component and a sensor 405 in this condition, the die length to the fingertip link 501 becomes long, and 
the joint of a finger is moved in the straight direction. 

[0138] In order that the joint of a finger may move only in the direction to grasp, the movable range 
required of changing the whole link length by the mechanical component is secured so that drawing 14 
may be seen and understood. Moreover, when reaction force is in the body of a virtual space, a feel is 
acquired by pulling a wire 399 from a mechanical component and a sensor 405, and giving weight to a 
link 401,402. 

[0139] Drawing 15 is drawing showing signs that location detection is performed in the drive list of a 
wrist. 

[0140] With a globe 203, it puts on the location of the four directions of [ on the diagonal line ], and a 
wire 399 is connected to a wrist mechanical component and a sensor 405 from the wrist link 403, 
respectively. The wire die length equivalent to the link length a and b (c and d are in the opposite side) is 
changed by moving a wrist, as shown in drawing 15 . The condition of a wrist is detected under these 
link length a, b, c, and d being supervised by the sensor section of a wrist mechanical component and a 
sensor 405. Moreover, the location, the inclination, and passing speed of an arm are supervised by the 
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three-dimension sensor 243. 

[0141] Moreover, as shown in drawing 15 , the die length of the link length a, b, c, and d is changed by 

moving a wrist Furthermore, the movable range is determined with the range of link length being 

restricted by the drive parts of a wrist mechanical component and a sensor 405. Moreover, weight is felt 

by covering each load over each link 403 by prilling a wire 399. . 

[0 1 42] Next, the flow of detection of a globe of operation is shown. 

[0143] Drawing 16 is the flow chart showing processing of globe actuation detection. 

[0144] The operation for this processing is performed in each globe actuation detecting element 215,220 

of space status management equipment 201. 

[0145] First, in order to perform detection of operation, a value is inputted from the sensor 241,242 
which detects actuation of a fingertip or a wrist (ul). The thing holding this sensor value and the last 
sensor value is compared (u2). This comparison is judged to be a **** of operation, when it is carried 
out about the coordinates X, Y, and Z of the three dimension acquired by the sensor and the difference 
from retention data is detected to these coordinate values. That is, if a sensor value and retention data are 
the same (u2:No), it will be judged that he has no actuation (u6), and it will progress to step u7. 
[0146] On the other hand, if a difference is in the value of retention data and a sensor value by the 
above-mentioned comparison (u2:Yes), it will be judged as those with ****** ( u 3). When judged as a 
**** of operation, movement magnitude is calculated based on each coordinate value (u4). This 
movement magnitude is transmitted to the space status management section 206 as the fingertip of a 
globe, and a situation of a palm of operation. The inputted sensor value is held as retention data after this 
count (u5). These retention data are used for next decision of operation. 

[0147] The target sensor markup force condition is judged by the last (u7). When it is judged that the 
input of the sensor value currently installed in all globes was completed by this, it shifts to the next 
processing (u7:Yes). On the other hand, when the input is not completed, it returns to (u7:No) and step 
ul, and a series of processings wind, and it is **********. 

[0148] A [feel reappearance function], next processing of feel reappearance are explained using drawing 
17 . here - a palm - reappearance of not only a feel but a finger feel is also explained collectively. This 
feel reappearance processing is calculated in space status management equipment 201. 
[0149] Drawing 17 is the flow chart showing processing of feel reappearance of a globe. 
[0150] First, when a user's hand touches a body all over a virtual space, the hardness data of the body 
are inputted (vl), then surface data are inputted (v2). this hardness data - a body - "- hard/-- it is soft - 
" - it is shown data and surface data show conditions, like "it is /unevenness smoothly." These data are 
numerically defined as some body data. Evaluation on a finger location and the front face of a body is 
performed after a data input (v3). If it is judged that the finger is not touching a body front face (v3:No), 
it will progress to step v8. 

[0151] On the other hand, if it is judged that the finger is touching the body front face (v3 Yes), a limit 
of the link of the target finger of operation will be started (v4). The hardness of the body is taken into 
consideration in a limit of operation (v5). For example, if it is a can made from steel, a link (wire) will 
be controlled so that a fingertip does not go ahead of a can front face. Moreover, in the case of a rubber 
ball, it is controlled so that a fingertip goes to the back from a ball front face. Under the present 
circumstances, in order that a fingertip may express the condition of eating into the ball, when a finger 
goes ahead of a ball front face, reaction force is returned to the target finger, and actuation is restricted 
when a fingertip progresses to some extent. This reaction force and limiting value are decided based on 
the hardness data like the point. 

[0152] Next, the condition that a fingertip moves in a body front face is evaluated (v6). This detects the 
condition that the fingertip patted die body front face. When this migration does not exist (v6:No), it 
progresses to step v8. On the other hand, when there is migration by this evaluation (v6 Yes), the 
condition on the front face of a body is expressed (v7). If a front face is "unevenness", a link is finely 
vibrated before and behind a wire, and "unevenness" is made to express here. This period of vibration is 
proportional to the passing speed of a finger. When passing speed is early, it is short in a period, and in 
being late, it lengthens a period. If fine unevenness is defined as the coordinate data showing an 
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objective front face, it is possible to control a link according to this coordinate data at the time of 
fingertip migration. However, when three- dimension data express a body, the sense of reality of 
appearance is thought as important, a front face performs texture processing in many cases, and the 
surface coordinate data is not defined in many cases. 

[0153] The same processing as this is performed also about a palm. After feel processing with a finger 
and a body is performed, the physical relationship on a palm and the front face of a body is evaluated 
(v8). the case where the palm is touching the body front face here - a palm - the link A502 for feels 
and a link B503 are operated (v9). In this case, objective hardness is similarly considered as a fingertip 
(vlO). Next, it is evaluated whether the palm moved in the body front face (vl 1). When migration of a 
palm is detected by this evaluation, a surface state is reproduced by the palm by the same control as a 
fingertip (v!2). 

[01 54] in addition - although [ as processing of a palm is shown in drawing 17 ] earned out after 
processing of a finger -- this palm - it may be made to perform processing to processing and 
juxtaposition of a finger, in that case, the palm after step v8 -- before performing processing, it is 
necessary to perform steps vl and v2 moreover, the palm of steps v8-vl2 - although [ feel 
reappearance ] carried out using the configuration shown in drawing 12 , it is replaced with this 
processing (v8-vl2), or may be made to perform the same processing as steps v8-vl2 with this 
processing (v8-vl2) using the wrist link 403, and a wrist mechanical component and a sensor 405. 
[0155] A [temperature reappearance function], next processing of temperature reappearance are 
explained using drawing 17 . This temperature reappearance processing is calculated in space status 
management equipment 201. 

[0156] Drawing 18 is the flow chart showing processing of temperature reappearance of a globe. 
[01 57] First, when objective temperature data are defined in the initial data and the globe 203 has held 
the body, the temperature data about the body concerned are inputted (wl). Next, the value of thermo 
sensors 247b and 248b prepared in the globe 203 is inputted (w2). Furthermore, this temperature data is 
compared with a sensor value (w3). 

[01 58] In this comparison, when objective temperature data are larger than a sensor value, in order to 
make (w3:Yes) and a user feel "it is warm", control which raises the temperature of a fingertip to the 
temperature-control sections 247a and 248a is performed. Moreover, when temperature data are smaller 
than a sensor value (w3:No), in order to make it feel "it is cold", control which drops temperature is 
performed (w5). Furthermore, the upper limit/lower limit of temperature are set up for security, and a 
user's burn and frost bite are prevented. 

[01 59] For this reason, the comparison of a thermo-sensor value and a temperature upper limit is first 
performed after temperature control (w6). The temperature-control sections 247a and 248a are ordered 
so that (w6:Yes) and temperature control may be suspended by this comparison, when a sensor value is 
larger than a temperature upper limit (w7). On the other hand, as for that, the comparison with a thermo- 
sensor value and a temperature minimum is performed for a sensor value to (w6:No) and a pan below in 
a temperature upper limit (w8). With [ in this comparison / a sensor value ] a minimum [ more than ], 
the input of a thermo-sensor value is again performed to step w2 for return and temperature control 
(w8:No). If a sensor value is lower than a minimum, the temperature-control sections 247a and 248a will 
be ordered so that temperature control may be suspended (w7). 

[0160] As mentioned above, since the virtual space somesthesis equipment concerning the gestalt of 
operation of this invention equips a globe 20 with the sensor which supervises the operating state of 
each finger and supervised the operating state of each finger, it can supervise physical relationship with 
the body which exists on a virtual space. 

[0161] Moreover, since according to this operation gestalt the motion of a mechanical component was 
fixed when each finger was equipped with the mechanical component which tells tactile feeling, a drive 
required for each finger was given to a globe 203 from a mechanical component and a body was 
touched, tactile feeling can be felt. 

[01 62] Furthermore, according to this operation gestalt, since it has a house keeping sensor and a 
condition, passing speed, etc. of a wrist were further got to know by the three-dimension sensor in order 
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to supervise the location and inclination of a hand in a globe 203, the condition of the whole hand 
including a wrist can be supervised. 

[0163] Moreover, according to this operation gestalt, with a globe 203, the mechanical component for 
wrist position controls, since the force from a required direction was applied to the wrist, feelings, such 
as an inclination, can be given according to the location of a hand. Furthermore, since a motion of a 
mechanical component is fixed and the limit of operation was given when a body was touched, existence 
of a body can be felt by the whole hand. 

[0164] Moreover, since ****** and cutaneous sensation to a palm were given, and the force is applied 
to the flexible tabular matter, deformation put close to the body configuration of a virtual space is 
carried out and it Was made to touch to a palm according to this operation gestalt, a body can be made to 
feel by giving ****** and cutaneous sensation with a globe 203. 

[0165] furthermore, since according to this operation gestalt it had the temperature control component 
(for example, a Peltier device, an electronic formula heater) of an electronic formula globe 203 in order 
to reproduce the temperature sense (warm - cold) to a fingertip and a palm etc., when a fingertip or a 
palm touches a body, by this temperature control component, the warm temperature sense of being cold 
can be given to a contact part, and the body somesthesis by temperature can be given. 
[0166] Furthermore, according to this operation gestalt, by controlling the amount of actuation of the 
mechanical component of each fingertip and a palm based on the command from space status 
management equipment 201 , the feel over a fingertip and a palm is given and a globe 203 can carry out 

the thing of it. . 
[0167] Moreover, according to this operation gestalt, the operating state of a globe 203 is transmitted to 
space status management equipment 201 through the sensor currently installed in each fingertip and a 
palm. Under the present circumstances, since the operating state of a globe 203 was supervised in 
generalization, the somesthesis according to actuation of a globe can be given. 

[0168] Moreover, since the globe 203 prepared the temperature reappearance section which rises / drops 
the temperature of the temperature equipment currently installed in the fingertip and the palm by the 
demand from space status management equipment 201 according to this operation gestalt, the sense of 
heat can be effectively given in a fingertip and the palm. 

[0169] (Gestalt of implementation of the 3rd of invention) This operation gestalt explains the head 
mount display 202 in the virtual space somesthesis equipment of the 1st operation gestalt. In addition, 
the functional configuration of a head mount display 202 is as the 1st operation gestalt having shown to 

d rawing 4 . 1 . 

[0170] Drawing 19 is the block diagram showing an example of a head mount display, it gives the same 

sign to the same part as drawing 1 - drawing 18 , omits explanation, and describes only a part different 

here. 

[0171] As this head mount display 202 is shown in the body section 601 and this body section 601 ot the 
shape of a ring with which it is equipped so that the eye of human being's head and the part of a lug may 
be covered at drawing 19 The left-hand side graphic display section 230, the left-hand side liquid crystal 
section 231, the right-hand side graphic display section 232, the right-hand side liquid crystal section 
233, the left-hand side camera 234, the right-hand side camera 235, the voice input section 236, the 
three-dimension sensor 237, the left-hand side voice output section 238, and the right-hand side voice 
output section 239 are prepared and constituted. 

[0172] The right-hand side graphic display section 232 and the left-hand side graphic display section 
230 display an image that the image of a virtual space is seen and a visual effect is acquired. Moreover, 
the right-hand side liquid crystal section 233 and the left-hand side liquid crystal section 231 are formed 
in order to see an external scene. Furthermore, the right-hand side camera 235 and the left-hand side 
camera 235 are attached in the outside of the right-hand side liquid crystal section 233 and the left-hand 
side liquid crystal section 23 1 for external image incorporation, respectively. 

[0173] The right-hand side voice output section 239 and the left-hand side voice output 238 are formed 
in order to reproduce the voice of a virtual space, and they are arranged so that the direct sound included 
in a lug may be heard. Moreover, the voice input section 236 is used for the instruction and the object 
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for conversation by voice input. Furthermore, the three-dimension sensor 237 supervises the location, 
the inclination, and passing speed of the head, in order to supervise [ look at / the user / where ]. 
[0174] Next, actuation of the virtual space somesthesis equipment in this operation gestalt constituted as 
mentioned above is explained. Fundamental actuation is as the 1st operation gestalt having explained. 
Here, the solid graphic display function, the image composition function, and speech processing of a 
head mount display are explained. Drawing 20 is drawing for explaining the solid graphic display 
function of a head mount display. 

[0175] As shown in this drawing, when the arrow has flown aiming at itself, parallax occurs to an eye on 
either side. If an arrow approaches, parallax will usually become large and ****** will be projected like 
the left-hand side image 611 right-hand-side image 612. Human being's eyes show the image near 
reality by displaying the 3-dimensional scenography of a virtual space using this which usually 
compounds an image on either side and is searching for a sense of distance. 

[0176] Drawing 21 is drawing for explaining the image composition function of ahead mount display. 
[0177] The liquid crystal section 23 1,23 3 for performing transparency / nontransparent switch is formed 
in the outside of the graphic display section 230,232 in the scene of a display outside, and this liquid 
crystal section 23 1,233 has structure which can open and close liquid crystal by control from the 
outside. Moreover, an external image is incorporated using a camera 234,235, the information within the 
external image is read, and it can display now in piles on a part of virtual space by ****. The data 
processing is performed by space status management equipment 201 . 

[0178] The example of image composition is explained using drawin&21 . The case where the flower 
vase 626 created in the virtual space is compounded in the actual scene currently seen by the eye is 
considered. Here, a desk 625 is in an actual scene. 

[0179] In this case, a desk 625 is first incorporated in the camera section 234,235. By the location of 
both this taking-in image and flower vase 626 in a virtual space being compared, if a flower vase 626 is 
projected on what location of the image display section 230,232, it will be determined by ****** status 
management equipment 201 whether it is in agreement with an actual scene. Only the above-mentioned 
flower vase 626 is displayed on the image display section 230,232 on it. It seems that the flower vase 
626 appears on the desk 625 to an eye 624 by opening the liquid crystal section 1101 after the display of 
the flower vase 626 to the image display section 230,232. 

[0180] Moreover, with virtual space somesthesis equipment, it is controllable in actuation by a user's 
utterance. The speech processing corresponding to the voice input from the voice input section 236 
(henceforth a microphone) is explained about this point. 
[0181] Drawin g 22 is the flow chart showing speech processing. 

[0182] First, voice is inputted into virtual space somesthesis equipment by the microphone (xl). Next, 
this inputted voice is changed into a text in the speech recognition section 213 of the head mount display 
control section 207, and is further inputted into the space status management section 206 (x2). It is 
compared with this text and the instruction of operation beforehand registered into the instruction data 
storage section 631 of operation. In addition, the instruction data storage section 631 of operation may 
be formed in the virtual space data storage 200, and may be prepared in the storage in space status 
management equipment 20 1 . 

[0183] For the above-mentioned comparison, data are inputted into the space status management section 
206 from the instruction data storage section 631 of operation (x3), and these comparisons are 
performed (x4). When both are in agreement, (x4:Yes) and its instruction of operation are executed (x6). 
In not being in agreement, unless it has completed the comparison with (x4:No) and all instructions of 
operation, return (x5:No) and the following instruction data of operation are inputted into step x3. 
Moreover, in step x5, when the comparison with all the data registered is completed, it is judged that he 
has (x5:Yes) and no corresponding instruction (x7), 

[0184] since the virtual space somesthesis equipment which apply to the gestalt of operation of this 
invention as mention above made constitute from a camera which can incorporate the image which set 
the head mount display by the microphone for carry out voice input to the voice output section which 
achieved right and left independence with the image display section which achieved right and left 



http://www4ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 12/17/2007 



JP,2000-338858,A [DETAILED DESCRIPTION] 



Page 18 of 26 



independence , and its field of view , and a three dimension sensor which can supervise a location , 
passing speed , and an inclination , it can perform the display of 3 -dimensional scenography , and 
reappearance of a real sound . 

[01 85] Moreover, since the image display section in which the head mount display 202 achieved right- 
and-left independence was used according to this operation gestalt, the 3 -dimensional scenography using 
binocular parallax on either side and **** parallax can be displayed, as a result the depth perception in a 
virtual space can be felt. 

[0186] Moreover, according to this operation gestalt, the image display section of a head mount display 
202 has the structure which can be changed also to the transparent mode, and since it was made to 
perform location detection of the body within an actual scene using the camera attached in the head 
mount display, the image created in the virtual space can be compounded and shown in the scene 
currently seen by transparency. That is, actual scenery etc. can be incorporated to a virtual space. 
[0187] Furthermore, according to this operation gestalt, an instruction of operation can be given to space 
status management equipment by performing voice input using the voice input section of a head mount 
display 202. 

[0188] (Gestalt of implementation of the 4th of invention) This operation gestalt explains the movement 
somesthesis equipment 204 in the virtual space somesthesis equipment of the 1st operation gestalt In 
addition, the functional configuration of movement somesthesis equipment 204 is as the 1st operation 
gestalt having shown to drawing 6 . 

[0189] In this movement somesthesis equipment 204, as shown in drawin g 1 , to right-and-left rotation 
Ring 2 and a pan, the order rotation ring 3 supports by the inclination mechanical component 4 on the 
equipment base 1 . Furthermore, the mechanical-component sensor by which the mechanical component 
and the sensor were united in the inside of the order [ this ] rotation ring 3 is formed, and the user 5 
supports. 

[01 90] Here, the base front face is emergency shut down sensor la, and the equipment base 1 shown in 
drawing 1 will stop, if a thing touches on a base. For example, when a user drops the put-on object or a 
base 1 is touched except a user, a stop signal is transmitted to space status management equipment 201, 
and it has become the structure which a system stops. 

[0191] Moreover, the inclination mechanical component 4 has structure with possible making right-and- 
left rotation Ring 2 and the order rotation ring 3 incline all around. 

[01 92] Right-and-left rotation Ring 2 has the structure of the shaft which has attached the order rotation 
section 3 moving to right and left, and moving the order rotation ring itself to right and left. The order 
rotation ring 3 can be rotated centering on that shaft, and it has the structure of making balance sense 
and acceleration feeling feeling by combining this rotation. 

[0193] Furthermore, each mechanical-component sensor (not shown to drawing 1 ) which supports a 
user 5 in the order rotation ring 3 gives the somesthesis of balance sense and acceleration feeling in a 
drive part while observing the condition of the user concerned in a sensor part. 
[0194] Drawing 23 is the front view showing the arrangement configuration of the mechanical- 
component sensor in movement somesthesis equipment, it gives the same sign to the same part as 
drawing 1 - drawing 22 , omits explanation, and describes only a part different here. 
[0195] Moreover, drawing 24 is the side elevation showing the arrangement configuration of the 
mechanical-component sensor in movement somesthesis equipment, it gives the same sign to the same 
part as drawing 1 - drawing 23 , omits explanation, and describes only a part different here. 
[0196] As shown in drawing 23 and drawing 24 , in movement somesthesis equipment 204, the 
mechanical component 251 holds each joint section of a user 5, and it has the structure where combine 
with a limit in a virtual space and a mechanical component 251 runs in a setup and load of operating 
range. Each mechanical component 251 serves as a pair by two mechanical components, as shown in 
drawing 23 and d rawing 24 , and it has the structure where a direction is changeable by changing the die 
length of each mechanical component, moreover, two mechanical components which each of these 
mechanical components 251 become a corresponding sensor 252 and a corresponding pair, have integral 
construction, and are prepared in each posture section as the 1st operation gestalt explained ~ it each 
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corresponds and a sensor is formed. 

[0197] Therefore, each joint section The head mechanical-component sensor 701 which consists of a 
pair of the corresponding point of a sensor 251 and a mechanical component 252, the regions-of-back 
mechanical-component sensor 702, the lumbar part mechanical-component sensor 703, the bottom part 
mechanical-component sensor 704, the left shoulder section mechanical- component sensor 705, the right 
shoulder section mechanical-component sensor 706, the left elbow section mechanical-component 
sensor 707, It consists of the right elbow section mechanical-component sensor 708, the left knee region 
mechanical-component sensor 709, a right knee region mechanical-component sensor 710, a left leg 
section mechanical-component sensor 71 1, and a right leg section mechanical-component sensor 712. 
[0198] Next, the configuration for the perimeter sound field reappearance by movement somesthesis 
equipment 204 is explained. Drawing 25 is drawing showing the configuration for the perimeter sound 
field reappearance in movement somesthesis equipment. That is, the environmental voice output section 
803 by the side of a user's 5 tooth back, the environmental voice output section 804 by the side of a front 
face, the environmental Voice output section 805 by the side of a right face, and the environmental voice 
output section 806 by the side of a left surface are attached in the rotation-before and after movement 
somesthesis equipment 203 ring 3 so that environmental voice may be outputted towards a user 5. Each 
of these environmental voice output sections 803-806 have structure which reproduces perimeter sound 
field correctly reflecting the source location and echo of a sound in a virtual space. 
[0199] Next, actuation of the virtual space somesthesis equipment in this operation gestalt constituted as 
mentioned above is explained. First, the attitude control by each mechanical component is explained. 
[0200] Drawing 26 is the flow chart showing processing of attitude control. Attitude control is the 
function to restrict actuation of a user 5 according to the condition of a virtual space. For example, 
corresponding to the actuation "along which he walks", the movable range of a foot serves as a floor 
line, and it is controlled by actuation which walks along a floor so that a foot does not go below a floor 
line' That is, although it can move all around, the minimum of foot actuation serves as a floor. 
[0201] It is in charge of a user's attitude control, and a virtual space condition is first grasped in space 
status management equipment 201 . The condition of the environment where the user 5 is feeling this, 
the body arranged is grasped (yl). Next, movement magnitude is grasped from the location and the 
situation of operation of body each part (y2). Grasp of movement magnitude is performed by the body 
actuation detecting element. The body part which touches the body in space status management 
equipment 201 is detected from the arrangement object and body location in a virtual space based on 
such information (y3). 

[0202] When contact on a body is detected by this detection (y3) (y4), a judgment within the movable 
range is made for that body region (y5). By this decision, if it is less than the movable range, that 
actuation is permitted (y6) . On the other hand, actuation will be restricted if the location of a body 
region has crossed the movable range (y7). That is, it is made for a foot not to go below a previous floor 
line by the mechanical component. 

[0203] Next, the body actuation detection by the body actuation detecting element 224 of a sensor 25 1 
and the space status management section 201 is explained. 

[0204] Drawing 27 is the flow chart showing detection processing of body actuation. 
[0205] First, in order to perform detection of operation, a value is inputted into the body actuation 
detecting element 224 from the sensor 251 which detects actuation of an arm, a foot, etc. (zl). Next, the 
thing holding this sensor value and the last sensor value is compared (z2). If a difference is in the value 
of retention data and a sensor value by this comparison (z2:Yes), it will be judged as those with ****** 
(z4). If a sensor value and retention data are the same (z2:No), it will be judged that he has no actuation 
(z3). This comparison is judged to be a **** of operation, when it is carried out about the coordinates X, 
Y, and Z of the three dimension acquired by the sensor and the difference from retention data is detected 
to these coordinate values. 

[0206] When judged as a **** of operation, in the body actuation detecting element 224, movement 
magnitude is calculated based on each coordinate value (z5). This movement magnitude is transmitted to 
the space status management section 206 as a situation of body regions, such as a user's arm and a foot, 
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of operation, the sensor value inputted in order to use for next decision of operation after this count is 
new — retention data are carried out (z6). 

[0207] And the target sensor markup force condition is judged (z7). In this decision, when the input of 
the sensor value currently installed in all movement somesthesis equipments is completed, it shifts to the 
next processing (z7:Yes). When the input is not completed, it returns to (z7:No) and step zl, and a series 
of processings are performed repeatedly. 

[0208] Next, the control to inside-and-outside Ring 2 before and behind right and left and 3 is explained. 
Drawing 28 is the flow chart showing control processing of an inside-and-outside ring. An internal and 
external ring (inside ring; order rotation Ring 2, outside ring; right-and-left rotation ring 3) is for giving 
a user 5 a feeling of acceleration, a rise, or the lightening. These ring control is performed by the outside 
ring control 226 and the inside ring control 227 of space status management equipment 201 . 
[0209] First, it states from control of right-and-left rotation Ring 2 (outside ring) which is controlling the 
longitudinal direction. The condition of a virtual space needs to be first grasped by control of a ring (al). 
This is because body migration, body impaction efficiency, etc. occur by actuation of a user 5. Next, a 
user's body location is grasped (a2). The information from the body actuation detecting element 224 and 
the globe actuation detecting element 215,220 is transmitted to the space status management section 
206, and, as for this, information is unified here, this integrated information is inputted movement 
somesthesis device control section 209 again ~ it is. Ring control is performed based on these 
information. 

[0210] First, inertia count of the body is performed from input (a3). The existence of inertia is judged 
from a count result (a4). By this decision, if there is no inertia (a4:No), it will return to step al, and it 
redoes from grasp of a virtual space condition again. If there is inertia (a4:Yes), the passing speed of the 
body on a virtual space will be grasped (a5). Then, the migration direction of the body is grasped (a6). 
[0211] Although it is chosen from these rates and a direction any of the control member of a 
longitudinal direction or the control member of a cross direction they are (a7), the control member of a 
longitudinal direction shall be chosen here. 

[0212] That is, (a8) and outside ring control are started by the control member of a longitudinal direction 
being chosen (a9). In this control, it opts for actuation based on the information which has grasped the 
sense in the case of changing a direction, an include angle, etc. If a sense change request is the left (alO), 
the left is made to rotate a ring in consideration of passing speed (al 1 ). If it is judged whether it is a 
rightward demand (al2) and there is a demand when sense modification is not the left, the right will be 
made to rotate a ring in consideration of passing speed similarly (al3). When the case of No or 
processing of steps al 1 and al 3 is completed at step al2, it returns to step al . 

[0213] Next, the ease where an order control member is chosen at step a7, and an inside ring controls is 
explained. An inside ring controls a cross direction and processing is performed like a previous outside 
ring also in this control in order of grasp (al ) of a virtual space condition, grasp (a2) of a body region, 
count (a3) of body inertia, existence decision (a4) of inertia, grasp (a5) of passing speed, and grasp (a6) 
of the body migration direction. 

[0214] By selection (a7) of the following control member, selection of the control member of a cross 
direction starts control of an inside ring (al5). (al4) If the demand of a before inclination has come out 
by this control (al6), in consideration of passing speed, a ring will be rotated ahead (al7). It is judged 
whether if there is no demand of a front inclination, there is any demand of a back inclination (al 8), and 
if there is a back inclination demand, in consideration of passing speed, a ring will be rotated in the 
direction of back (al9). When the case of No or processing of steps al7 and al9 is completed at step 
al 8 , it returns to step al . 

[0215] As mentioned above, since the virtual space somesthesis equipment concerning the gestalt of 
operation of this invention prepared the ring for rotation to a longitudinal direction, the ring which 
performs rotation to a cross direction at the inside, and the mechanical component which makes the ring 
itself incline, it can feel the combination of each rotation, the balance sense of the kinesthetic sense by 
the inclination ring, and acceleration feeling to movement somesthesis equipment 204. 
[0216] Moreover, since movement somesthesis equipment 204 held a user's 5 body by the mechanical 
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component from the ring for rotation before and after the inside, movement can be made to feel by 
giving a limit and weight of a migration location to each bodily joint according to this operation gestalt. 
[02 1 7] Moreover, according to this operation gestalt, since movement somesthesis equipment 204 
formed the house keeping sensor for getting to know each ring location and the location of a mechanical 
component, it can supervise bodily operating state with a ring location and the location of a mechanical 
component. 

[0218] Furthermore, since two or more loudspeakers are installed in the ring of movement somesthesis 
equipment 204, the direction and location of a sound which are around generated from a ring are 
adjusted and it was made to generate a sound effect according to this operation gestalt, the effective 
presence which human being's lug actually hears can be directed, or balance sense can be directed by 
moving sound field. 

[0219] Furthermore, according to this operation gestalt, since movement somesthesis equipment 204 
controlled the mechanical component of each part of the body by the demand from space status 
management equipment 201, it can give the somesthesis according to a user's 5 posture by it. 
[0220] Furthermore, since according to this operation gestalt movement somesthesis equipment 204 
detects a motion of the body by the mechanical component and this information was transmitted to 
space status management equipment 20 1 , the somesthesis according to actuation of a user's 5 body can 
be given. 

[0221] Moreover, since movement somesthesis equipment 204 controlled the motion of the ring for 
rotation which controls rotation to a longitudinal direction by the demand from space status management 
equipment 201 according to this operation gestalt, the motion to a user's longitudinal direction can be 
made to feel. 

[0222] Moreover, since movement somesthesis equipment 204 controlled the motion of the ring for 
rotation which controls rotation to a cross direction by the demand from space status management 
equipment 201 according to this operation gestalt, the motion to a user's 5 cross direction can be made to 
feel. 

[0223] (Gestalt of implementation of the 5th of invention) This operation gestalt explains the motor 
function measuring device 205 in the virtual space somesthesis equipment of the 1st operation gestalt. In 
addition, the functional configuration of the motor function measuring device 205 is as the 1st operation 
gestalt having shown to drawing 7 . 

[0224] Drawing 29 is drawing showing the condition of having equipped the user with each sensor 
which constitutes a motor function measuring device, it gives the same sign to the same part as drawing 
1 - drawing 28 , omits explanation, and describes only a part different here. 

[0225] As shown in this drawing, it is equipped with the heart rate sensor 262 and the blood-pressure 
sensor 261 which constitute the motor function measuring device 205 to a user 5, and a user's 5 heart 
rate and blood pressure are measured. Measured value is inputted into the berth data input section 228 of 
the motor function test section 210 in space status management equipment 201 , and is further inputted 
into the space status management section 206. Moreover, when a heart-rate and blood pressure go up, 
actuation of a system is stopped, and it has the structure of securing a user's 5 safety. 
[0226] Next, actuation of the virtual space somesthesis equipment in this operation gestalt constituted as 
mentioned above is explained. Drawing 30 is the flow chart showing evaluation processing of a sensor 
value. This processing is mainly performed by space status management equipment 201 . 
[0227] First, height, weight, sex, condition, etc. are inputted as a user's 5 body data (bl). Limiting value, 
such as blood pressure and the number of cardiac nights, is computed based on these data (b2). Then, the 
blood-pressure sensor value of the user 5 who is feeling the virtual space is inputted from the blood- 
pressure-measurement sensor 261 (S3). This input value is compared with the blood-pressure limiting 
value computed like the point (b4). By this comparison, when the blood-pressure value is over limiting 
value (b4:No), equipment is suspended (b9). With limiting value [ below ] (b4:Yes), blood pressure is 
judged to be an insurance value (b5). 

[0228] Similarly, the sensor value of the number of cardiac nights is inputted from the heart rate 
measurement sensor 262 (b6), and the comparison of this input value and the limiting value of the 
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number of cardiac nights is performed (b7). Here, equipment will be suspended if the number of cardiac 
nights is over limiting value (b7:No) (b9). Conversely, with limiting value [ below ] (b7:Yes), the 
number of cardiac nights is estimated as an insurance value. In addition, these processings are performed 
periodically. 

[0229] Since it was made to suspend equipment as mentioned above when the virtual space somesthesis 
equipment concerning the gestalt of operation of this invention measured using the heart rate and the 
electrocardiogram sensor 261,262 and abnormalities were detected, employment which secured the 
insurance of the user in a virtual space can be performed. 

[0230] (Gestalt of implementation of the 6th of invention) the virtual space somesthesis equipment of 
this operation gestalt - the 1- while memorizing environmental data, body data, sound data, etc. for 
building a virtual space to the virtual space data storage 200 in the 5th virtual space somesthesis 
equipment, a flexible virtual space change can be made by changing these data. 
[023 1] Drawing 31 is drawing showing the conceptual example of the virtual space data used for the 
virtual space somesthesis equipment concerning this operation gestalt. 

[0232] while the virtual space data which show the virtual space somesthesis equipment of this 
operation gestalt in this drawing are stored in the virtual space data storage 200 - space status 
management equipment 201 - each of these data - modification - and also it can use in addition - the 
1- it is constituted like the 5th operation gestalt. 

[0233] Moreover, the virtual space data 1 101 are classified into the environmental data 1 102 for 
building a virtual space, and the body data 1 103 arranged all over a virtual space in drawing 31 . This 
body data 1 103 consists of data which are arranged on space and which became independent for every 
data. In drawing 32 , body #1 data 1 104, body #2 data 1 105 - the body #n data 1 106 correspond. 
[0234] Although the environmental data 1 102 change a data item according to the assumption scene 
which a user 5 feels, they consist of an initial coordinate which arranges the magnitude, the lighting, the 
environmental sound, and each body of space fundamentally. In addition, the specific information of an 
assumption scene etc. may be set up. 

[0235] the way it is all over a virtual space as body data 1 103 - the surface factor which shows the he 
CAD data of the form of an object, the data of operation which specified the Ruhr of an object of 
operation, the sound data of the body proper emitted when it operates, and the conditions on the front 
face of a body (unevenness / vine vine), the reaction-force multiplier which shows objective hardness 
are set up, and body specific information is also set up if needed. 

[0236] If these data can be changed and all virtual space data are changed, the virtual space which a user 
experiences can be changed completely. Of course, an arrangement body remains as it is, and only 
environmental data are changed, or it can change and add each body data. 

[0237] Next, actuation of the virtual space somesthesis equipment in this operation gestalt constituted as 
mentioned above is explained. Here, the scene where a table is in the room and the cop is placed on it is 
assumed. The distance to the wall of the four way type of the room is defined as magnitude of a virtual 
space, and in order to overlook the inside of the room, the condition that a bright electric light is in head 
lining' is defined as the environmental data 1 102 as lighting data. The body data 1 103 define a wall, the 
color of a floor, the quality of the material, etc. 

[0238] A table, configuration data of a cop, etc. which are put on the room are defined by the body data 
1 103. If the door for going into the room is made into an example as data of operation, 0 degree - 90 
degrees of hinges will be rotated at the supporting point. When a user's body region touches, it is carried 
out by the space status management section 206, and rotation is ****. When a chair is arranged as an 
additional body in this space, the body data of a chair are inputted and the coordinate which a chair 
arranges with the environmental data 1 1 02 is defined. It enables this to add a chair all over a virtual 
space. 

[0239] As mentioned above, since the virtual space somesthesis equipment concerning the gestalt of 
operation of this invention was given to space status management equipment 201 for environmental 
data, body data, sound data, etc. for building a virtual space from the virtual space data storage 200, 
enabling free modification, it can change flexibly flexible virtual space modification, i.e., an 
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environment, a component, etc. by changing these data. 

[0240] For example, according to a user's experience situation and condition, the image with which a 
user is provided can be easily changed by changing environmental data. 

[0241] (Gestalt of implementation of the 7th of invention) above-mentioned the 1- the 6th operation 
gestalt - first ~ the 1st operation gestalt - setting - the explanation by the whole virtual space 
somesthesis equipment, and detail explanation of space status management equipment - carrying out - 
the 2- in the 5th operation gestalt, detail explanation of a globe, a head mount display, movement 
somesthesis equipment, and a motor function measuring device was given, respectively. Furthermore, 
the 6th operation gestalt explained the virtual space data with which are memorized by the virtual space 
data storage 200 and it is provided, the following operation gestalten - setting this the 1 - the 6th 
modification or example of amelioration in virtual space somesthesis equipment of an operation gestalt 
is explained. 

[0242] the virtual space somesthesis system of this operation gestalt - the 1- it makes it possible to take 
communication for distance etc. with the partner of other virtual space somesthesis equipments which 
are not related by sharing and using the same space as the others, using the 6th virtual space somesthesis 
equipment two or more. 

[0243] Drawing 32 is drawing showing signs that two or more virtual space somesthesis equipments are 
connected, it gives the same sign to the same part as drawjngJL - drawing 31 , omits explanation, and 
describes only a part different here. 

[0244] As shown in this drawing, it connects by communication media 1003 and the virtual space 
somesthesis system constitutes between the communication device while virtual space somesthesis 
equipment 1001 and virtual space somesthesis equipment 1002 equip each space status management 
equipment 201 with a communication device (not shown). Moreover, the space status management 
section 206 of each virtual space somesthesis equipments 1001 and 1002 is constituted so that a virtual 
space can be shared based on one data sent and received between virtual space somesthesis equipment, 
in addition, the point describing above - removing - each virtual space somesthesis equipments 1001 
and 1002 - the 1- it is constituted like the equipment in the 6th operation gestalt. 
[0245] Next, actuation of the virtual space somesthesis system in this operation gestalt constituted as 
mentioned above is explained. In sharing the virtual space of the virtual space somesthesis equipments 
1001 and 1002, information which each space status management equipment 201 manages, such as a 
user location and environmental information, communicates in both directions through communication 
media 1003. The near space status management equipment 201 which received the communication link 
makes receipt information reflect in the virtual space. By this, the virtual space of virtual space 
somesthesis equipment 1001 and virtual space somesthesis equipment 1002 will be shared, as a result 
the user 5 on both equipments will get the somesthesis in the same virtual space. 
[0246] As mentioned above, since the same space as the others was used for the virtual space 
somesthesis system concerning the gestalt of operation of this invention, sharing it using the body of 
virtual space somesthesis equipment concerned two or more, it can take communication with a partner 
on a virtual space regardless of an actual distance etc. 

[0247] (Gestalt of implementation of the 8th of invention) the virtual space somesthesis equipment of 
this operation gestalt - the 1- in the 6th virtual space somesthesis equipment, the operating range of 
each mechanical component is specified for the improvement in muscular power of human being's 
motor function, and it enables it to perform strengthening of muscular power required for the 
improvement in a motor function etc. by giving repulsive force 

[0248] and also it specifies this virtual space somesthesis equipment in the range which can perform 
operating range of each mechanical component for strengthening of muscular power etc. — the 1 - it is 
constituted like the 6th virtual space somesthesis equipment. 

[0249] Next, actuation of the virtual space somesthesis equipment in this operation gestalt constituted as 
mentioned above is explained. Drawing 3 3 is the flow chart showing processing of repulsive force 
generating for the improvement in muscular power. 

[0250] The repulsive force said to this drawing is given by controlling each mechanical component of 
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movement somesthesis equipment 204. This control is performed in attitude control. For this reason, 
generating of repulsive force is performed when judged as permission of operation in the attitude control 
section. 

[0251] First, when permission of operation is judged in the attitude control section (cl), the existence of 
repulsive force generating is judged (c2). By this decision, if there is a repulsive force generating 
demand (c2:Yes), a restitution coefficient will be inputted (c3). A user 5 inputs this multiplier from 
voice or a hard device, and also it can be beforehand registered with each data. A simulation of repulsive 
force is performed to the mechanical component of the body part for the improvement in muscular 
power after the completion of an input of a repulsive force multiplier (c4). 

[0252] As mentioned above, since the virtual space somesthesis equipment concerning the gestalt of 
operation of this invention specifies the operating range of each mechanical component for the 
improvement in muscular power of human being's motor function and gave required weight, it can 
perform strengthening of muscular power required for the improvement in a motor function etc. 
[0253] (Gestalt of implementation of the 9th of invention) the virtual space somesthesis equipment of 
this operation gestalt -- the 1- in order to measure human being's motor function in the 6th virtual space 
somesthesis equipment, an image and voice are used and it enables it to perform the reflex movement to 
actuation, the sthenometry at the time of actuation, etc. 

[0254] and also, as for this virtual space somesthesis equipment, the measurement program for various 
measurement is prepared in space status management equipment 201 - the 1- it is constituted like the 
6th virtual space somesthesis equipment. 

[0255] Next, actuation of the virtual space somesthesis equipment in this operation gestalt constituted as 
mentioned above is explained. Drawing 34 is the flow chart showing a reflex movement and processing 
of a sthenometry. 

[0256] As shown in this drawing, in order to measure reflection and muscular power, a setup of an arm, 
a foot, etc. is first performed as the body section made into the measuring object (dl). 
[0257] Next, the reaction force for sthenometries is set as the mechanical component of this object part 
(d2). Only in the case of the timing measurement of a reflex movement, it is not necessary to carry out 
this setup. 

[0258] If these setup is completed, the start trigger of reflex movement measurement will be generated 
(d3). This trigger is actuation used as the cause of initiation measurement, such as an image and voice. 
This trigger generating and coincidence are made to start reaction time measurement (d4). Then, 
detection of the target (d5) actuation is performed through a measurement continuation condition (d6). 
When it returns to step d5 and timing measurement is continued, when actuation is notdetected (d6:No), 
and actuation is detected (d6:Yes), reaction time measurement is completed (d7) and muscular power is 
measured by coincidence (d8). 

[0259] As mentioned above, since the virtual space somesthesis equipment concerning the gestalt of 
operation of this invention was made to measure human being's motor function, it can perform the reflex 
movement to actuation, the sthenometry at the time of actuation, etc. using an image and voice. 
[0260] (Gestalt of implementation of the 10th of invention) the virtual space somesthesis equipment of 
this operation gestalt - the 1- it enables it to improve the flexibility of a motor function by giving weight 
required for each mechanical component for the improvement in flexibility of human being's motor 
function in the 6th virtual space somesthesis equipment, and giving compulsorily static flexible 
movement, dynamic flexible movement, and flexible movement by reflection 
[0261] and also, as for this virtual space somesthesis equipment, various kinds of flexible exercise 
programs are prepared in space status management equipment 201 - the 1 - it is constituted like the 6th 
virtual space somesthesis equipment. 

[0262] Next, actuation of the virtual space somesthesis equipment in this operation gestalt constituted as 
mentioned above is explained. Drawing 35 is the flow chart showing processing of a flexible motor 
function. 

[0263] In performing flexible movement, as shown in this drawing, personal data are inputted first (el). 
As these personal data, a user's age, sex, height, weight, and the condition of that day are inputted. 
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Whenever [ flexible ] is calculated from these input data (e2). The weight given to a user 5 is calculated 
in space status management equipment 201 from this count result. Furthermore, the data of calisthenics 
are inputted (e3) and the mechanical component of each part of the body is controlled (e4). The 
sequence of flexible movement and the part to move are inputted into the data of these calisthenics. 
[0264] That is, after the above-mentioned count (e2) and an input (el, e3) are completed, the mechanical 
component of the body is controlled (e4). Whenever [ which was calculated previously / flexible ] is 
taken into consideration by this control. Furthermore, a body condition is inputted as a check of a 
mechanical component of operation (e5). Here, resistance concerning the mechanical component other 
than the location of the bodies, such as an arm and a foot, is inputted, and if this body resistance is 
strong (e6:Yes), actuation of a mechanical component will be restricted (e7). This is consideration for 
not bending the body by force. If body resistance is small (e6:No), the mechanical component of a return 
repeat body region will be controlled by step e4. 

[0265] As mentioned above, since the virtual space somesthesis equipment concerning the gestalt of 
operation of this invention gives weight required for each mechanical component for the improvement in 
flexibility of human being's motor function and gave compulsorily static flexible movement, dynamic 
flexible movement, and flexible movement by reflection, it can improve the flexibility of a motor 
function. 
[0266] 

[Example] Here, the example of the above-mentioned operation gestalt is explained. 
[0267] The mechanical component by which the virtual space somesthesis equipment concerning the 
example of this invention fixes the body inside a double ring is installed. The joint of each body is 
supported by this mechanical component, and controls the posture of the body by the condition of a 
virtual space. 

[0268] Moreover, an outside ring rotates to a longitudinal direction and an inside ring rotates to a cross 
direction. For example, the scene where it is swimming in the water surface in the crawl is assumed. 
When human being swims in the water surface in the crawl, the body is in the condition of being in the 
condition of lying prone and rotating the arm by ******. For this reason, an inside ring rotates forward 
and a drum, an arm, a foot, etc. are supported by the mechanical component which is supporting a user's 
body region to coincidence. 

[0269] It considers as environmental data and water is inputted into environmental data, such as a sound 
of a spray, for the water surface from the virtual space data storage 200 as sound data as body data by 
space status management equipment 201. 

[0270] The image of the water surface is displayed on a head mount display 202, and the image which is 
advancing copies out the water surface on it with the actuation in which it swims. Moreover, the 
actuation in which it swims is interlocked with and the sound of a spray is reproduced. 
[0271 ] With movement somesthesis equipment 204, resistance of water is reproduced on the arm and 
guide peg in underwater [ in a virtual space ]. Thereby, a user can carry out virtual experience of what 
"it swims in." 

[0272] Through the sensor 251 of a body region, a motion of a guide peg and an arm is inputted into the 
body actuation detecting element 224, rationalizes the information on a body condition here, and is 
transmitted to space status management equipment 201 . 

[0273] Here, when a user speaks with a "system stop" toward a microphone, this is recognized in the 
speech recognition section 213, and the demand of a system stop is outputted to space status 
management equipment 201. 

[0274] Next, the scene of taking in its hand the cop in which the molten bath entered on the table as an 
example of feel reappearance when the body has been held, and temperature reappearance is assumed. 
[0275] The body data of a table, a cop, and a molten bath, environmental data, such as lighting of the 
room where these bodies are arranged, and a wall color, etc. are inputted into space status management 
equipment 201 as environmental data from the virtual space data storage 200. The temperature data of a 
"molten bath" are also contained in body data, and when a cop is taken in its hand all over a virtual 
space, the sense of heat is reproduced. 
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[0276] A user walks and approaches a table all over a virtual space, and takes a cop in his hand. This 
actuation "along which he walks" is detected by the body actuation detecting element 224 of movement 
somesthesis equipment 204. A user takes a cop after table arrival **** all over a virtual space. 
Furthermore, a hand is made to feel a pressure when a hand starts the location of a cop. Thereby, a user 
makes a hand feel a pressure further while doing actuation grasping a cop, and he feels the feeling 
grasping a cop. A motion of a hand is detected by the globe actuation detecting elements 215 and 220 in 
a globe on either side. In order to reproduce a feel in a hand, by evaluating the body location inputted 
into virtual space status management equipment 201 , and the location of a hand and the location of the 
cop arranged all over the virtual space, the mechanical components 245 and 246 of a hand are controlled 
and it reappears. The temperature-control sections 247 and 248 are controlled through the temperature 
control sections 218 and 223 to this and coincidence, ** is performed, and the sense of heat of "being 
warm" is given to a hand. Thereby, the sense of heat of the molten bath of a cop can be felt all over a 
virtual space. 

[0277] in addition, in the range which is not limited to each the above-mentioned operation gestalt and 
example, and does not deviate from the summary, many things are boiled and this invention can be 
deformed Moreover, each operation gestalt and example may be combined as suitably as possible, and 
may be carried out, and the effectiveness together put in that case is acquired. For example, the 
somesthesis of a sport without rehabilitation, such as illness and an injury, or having experienced etc. 
can also be performed by combining each operation gestalt. 

[0278] Moreover, as a program (software means) which a computer (computer) can be made to execute, 
the technique indicated in the operation gestalt and the example is stored in storages, such as magnetic 
disks (a floppy disk, hard disk, etc.), optical disks (CD-ROM, DVD, etc.), and semiconductor memory, 
and can be transmitted by communication media and can also be distributed. In addition, the setting 
program which makes the count inside of a plane constitute the software means (for not only an 
executive program but a table and DS to be included) which a calculating machine is made to perform is 
also included in the program stored in a medium side. The computer which realizes this equipment reads 
the program recorded on the storage, and by the case, builds a software means by the setting program, 
and performs processing mentioned above by controlling actuation by this software means. 
[0279] 

[Effect of the Invention] As a full account was given above, according to this invention, the virtual space 
somesthesis equipment which can feel not only an image but tactile feeling, the kinesthetic sense, etc. in 
virtual reality space can be offered. 



[Translation done.] 
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